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:<LajL* 

jjiaj AjajjII UK 3 -W^' lS_h^ *—J— 

^jj jLiil Jbs jt-j^-L-jj iJ S ■»; jLksj'yI 4 -*_* J—Sj 4 —* 

^ Jjjlall (jic. Aju> (_ljLajj jl t j>jJ JS ^ L>“— 

l a. A". o j^ij frUiH -1 _jj ^jaJj ajs-?-' ^^3^ ^*J ^^j^* —• 

jSii Luli (J^ia Aa^i W J\ ,Ji^. 4£.ljj .lie Uil j La£ t jLaJl 4 «j * ^ J— 

JLaJI dih£j i Xiil— AjiLuJl J Aj^aJ JI_ja.Vl aJc. tjjSo-i LuS ajj^-iJlj 

* 

.(jJajll tjaj jC- lil*J ajL^Li ^JC- 


>>J 4 o jja.^1 CjI>-!' £'-^ 1 ^ <-^' La £"“* 

’. '. . .-i lj ^ ' ""' \ ■- J t- C. Laic Lj-I— _J-^J l 1 •. L ' Jjj* t-jLaj — - rt ^ 

4 AjjaJlj SjiiUuil (Jl jsSVi <Ljj_ i )-al( <J-3LS-iaIl Jjj Jjla- 
Cjluabiil JXi. (>a ojAl_>-=Lie jC AjijU LjU^la-a djjjlji Jflj 
CjULullj CjUjIxaII aj* ^ W'L.iJ ^lial) jJLc- JljUj l 4 j-.li .a i l CjUaaiXallj 
AjiLj-all ClULalxli 4-a$i tjaJa ^ l^ilojjj i 'LL^^ 

,> ^.u CjbUlj ^apiL. uia^ ^ Climatic processes 

# a j a 4' • ^ V-> t" ’1 ■. ll! A_Lai*Jl 4 —lL L . nfll l 

^_a Satellites Aj&Li*4all jLaSVl ^jcU4 sC ilji*4ll 

aJ J W-H 2ujJ jjjiaj ( _yic Ajj?J 1 jtJI i*jaj ^j Aj— iliaS Jj —a.Vl 
,y» ^Liall f l^lc ajcU^JI jL^iM o c±£l* dua. t 1+slil —*U 

1 ° V 

■- 1 J i- 






jjV ^lsL s^js ^un 

^Uiill iaJt ^ ^ dL jcU Jilj . o-jbU lil c d 

cij^ yjMjjjJ AL> J-c. ^ ^Uy U* , -l^b .11 

. VfjU^Mj w^i J jS-w ^pB 

jL-*jV) JL*-. ^ (jljjkUl »j* tiiilS (jjJI 

>ijiiii ^»L r u*'sfi ja. r# ^ L* je*s ^uj, s^s 

iJj&J ClJ jHj 4 jt jk^L (J^jfl Jj] Jy 

t^iaLla *■ i-»Ij>I (jlfl SjjuSJI ejltaJ CjVL*. <£■ i ^UjfcVl IjA *l£j| JJ 

■ ^ ’JV 1 '- 1 ^ Jj'jl ,ji jJUll ajyjc 

S^yiVl Ol^UI ^ aU£L jJUJl ^Ul f U*l ^ Jj Lojj 
J jlja^l jlill tA^ajVt Sj£l Je, 4^1 CjI jaiill A^llyj £UJL 

UuiJI ^5_pj! iUilJI AjiUuJI l1)1 ijjjuB Jjl Ji] Sjl. -„u J§/\ ^ 
f '-*^ W* ^ Ji S-iLj JL. ( ^1.^.1^ 

^ £U3j mjU JJ < ^ >*J JjSjil <JikU Jjlji 

> J] li* JSJ .l^Kbj ujjjVI Aii JU 

Meteorology jU^Vi ^ jj ^ r u*VI 

uUWU f^ill t> <J>' i>* ^LLal! Climatology 

• j—jBj >m3i (^Ic. ijjiil jj^kij C^LiJi j*l_jk]lj 



( 


(jj jil dia jll : ^tlll jz* Ajj^-H jL-o^VS ^lc. jjIslj ^aj 

t aVlA A jaI ujjJLui c*]Ua (jl£ t ^UaI] ‘‘UL-sjll dA,> .lUlll Aj3 pJi _J Cj _jl£ 

^A<n \ ^ *»■ jlS JiiJj 4 A 1 j-vli I jji A&UjI ^JJ 1 _cLaJ 

£ -Telegraphic Communications M oV'—^V1 

.^3 jj^LaV^ j^j-a Ac. Afr a ^ja dal d.il i^i'OLaJl 

^ulllj l^-LLid JaJ Ja i^lljj 4 AC.^**Uj JodJ 0-1—AJ A j^j SU 

c 4 jIaJI Jllil ^L.Vl ^alj]l JS Ji J . jaJ AiUu 0 JL&«J 
Storm tracks dll^jLulA Aj_jXjft] ^AaII J4_jj]l 

-1 g jU A -dYt ^_a^j ^jJI In! 'i a it ^Lc. Lk^jl^dal ^ja 1 _^S 1£jI_^jjIj 

dlLul j&\\ j i " >1 A\ ‘Lo-llfi]! djLa^jixAlI a jlii ( 3^-j Jji^J J—*JJ 
Jjjjdl (^j A^LaJl dill j ai^JUiA 3a\ j (jtS-a -llj-d»ji/!j 

dsL—ajLiil a iU di—jl£ \ „aa 4 dil-i&l di^Tilj di\ tJjqll ^j—* 

1 *a 1 —aul j ^LjJI ac j^j Atmospheric Pressure L $j—^ ^—dJ 
I^jUaSj £ ^>j ajJj _11 ^. 1 —$ j Wind speed and direction 
# Aclu)j Ac.Lua Sjil^^J) dl_J_£j t Cloud types and amounts 

^^Ajj J3j dll^Uall >lAiJlia»l -IxJ Ajj^aJl jL^ajVlj J — 3j 

Aajojj 4 Aviation meteorologyu'jr^W <^1^11 ^ 

C I jft-yl ( [Ax 11 j£*Jl djLlilai Ajj^^JI dll hAj&IIj ^LcJjfc'Vl ^lj) dliill 

OjUjI s& Adiliil ajJIaJI U 1 , Radiosonde d jjj! j-JI 

-i3j 4 jlkdilj 4 ^^^!] Radar observation Jj jib aj_JI Ji \—mjj 
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Cjlu£j »k JS Cjl^I , 

. >1 iJU, >SB Jc. lijk-j t ^UJI a^UJ! <f^]l 

^ ^ J4- > jsj&a >ii > i>31 Jit 

^ ‘ •*# ^ Jtjp V ijilU »l,, £UJ ^ h > tn 

Jr-*j J*' i> ^VjU-J W W«J Cjja. d US 4 jjJfcB aka.XJl Mj iJ 

J i>j * Global Climate >jVi » ~i-. .. J 

2^J\ JiU. > 1$***. ^ >| AjiLuJI JjUUJIj l*J;Ij .11 
^ 4>j * -cu > s-ssua ^Vi i> >s ^_i 
^ sji-J ^uuii cjis ^ t a*ita ^juji ^ ( ,_ B » , u 
^ Uj cjVV j>J 1 fiaiaj ^ c aijL > ^ 

J ! >^J iiu i> lillj ulk ,& t 4 j>i »g jjhii 
■ cjVUuV ljXI » olj>j jiijSj 

^ ^ d '-“W* J j^^Ji >Ji js_*j J J\ 

& J* J& ^>1 > >11 JjJ j; , 

<>i > A> >1 j Jll>lj >1 j_ jA _i ;,. 

^ JjJ>j *>J JU ^>JI kaUulL XG j> >_J j _ il>J| 

1 jjW I jjJ Jlji Uj c^l£ >|j UtlSJI JLUi ^ 

■ cP*jVt jUjyi sUi. > 


A 



JjVI Juati! 















JjVl 

tUll| tpohJI 

Ui AjJajVl SjSTu ^ 4ilfrVl ixi j* <jj\ _ijl 

t>ajVl jtk-t (J k. tUx Ul t—lj* Vjlj t wU4* u* 4 :S"' 
c_ia«J JL. l*i*t o-ikB jfcljii (_p jLu JU* dUiA J£ Ulj 

* t> Iajjc-j J LS^J jUmV) j 

^ j*ljL jSjSij t j (j-iUL <Ua~u L. Uajc. UV ^ t>j 

—L v —a Jj—aJ Ul^— i) (j_* w ii ...» ,. j r tl 

• ^ Vo (3 ^a3 ^ijTroposphere 

Weather : ~ \ 

0j£ jS i.u»- Aji-j SJia U 5JU 

1 O' 4 JS" J ^ Jr^' j' j»U J (»jJ ji CjIc-Lu oJC. J 4tLu. 

^ 1 1A M i l l ^Ujiyi lg_*Ai ^ ^ ^JjJt Ijs_a 

L“J Jaa ^l l j ( ( - (Jjka ) Ul^l _j jtj t c-l j__j]| 

j* O-akl! <J (_?' ‘ f-Lj i^jxj LuS cljyjl A£j__a. 4. ; " . 

1 — £yo ^ l tt ia l l £ jaJI ^3 /1 iVi .^311 4y_jaJI CjULjJ! 3] 








Climate : cUI-r 


1 U - j® L>* ajjjli S L 4 iiiala J1 j^xV' jA 

ji A-J Jlln Cul£ AjdJLj a^j^dl jAl jial) Ai^Ui a j Liic. 1 .j < -s. 1 ,& 

(Je. j»li jsj ( elements ,> ^ jgv : j « a .*.. 

* 

U* j jx^UaJI «jft (>• (jic Ajj^jia Ajiaj SjJl] jSjjIj £li_J 

U* j i Percipitation J»alwJ a^£j c ) j _ 3 ji ajj—a. a ? 

(^ J^JSi * LaA^yC- Jj£| (jLuj'yi la^JcuxV ^jljlll (jl^>. iaIxJ) 

A-*dAA4 aV| 1 fljhr . LaAj t LoAjjc. rjj ^iSI 4 i ^ j.U ^L,_^ 

-y^j jj>»j r‘L a Jjj [># L*J 1—Jj * j_aJJ A —1U. l _k_ l ^ lJJ 
t jjjJji.jll (J jmk. Imo] Loj.i^lj t a__jj»Jj Aj iLLall C)L_Lutll 

£ j-^ - J 1 Wind Speed and Direction ^bjli aUalj a^^j 

aJUj Cloud Tipes and Amounts s-t*_Jl ai t*. < j 

Atmospheric Humidity ajj^JI a^L tJ _J\ j Sunshine Duration 
Visibility aj y^ll lilliSj Air Pressure (j j?J *1 j$Jl JaJ* dj 

4 .fl l TiA aI I ^Ll*ll j.i ^aUr. AajUJ aAa 4 _ 3 L-q! ^^4 

Jj -UaA^I jM ^jAii ^jj£j & (_5J^Vt j ua L tt J) ^ua*jj 

^ jl=^ ^flxj JllflII Jja«i ^Jcj * <jj ^ a OjjJa jl dll_iji ^_a j* < j 

Soii —II sjj—^ 4—Soil Moisture ^jkj 11 o^jVl 

t> j—Evaporation 1! j Temperature 

iijLlI SjA\ nAjSjj ijji « ^LuJL 4 _ku^>* j^Lit ^ j <pl jj^ll 





Climate : gUil -X 


t (j-ojl! 1^0, Al)_yla ojuil La Allsia Aj_j>JI J1_ja.Vl jA 

jl 4 Li dulS eljjj AjjJLi Ajj>JI jAljliJl a£A& ojLuct (J—Saj ' 


(Jc ? la jaj t elements j^Ajc. ti^C. ^Lj_all 

*** * - & »• #*-■ 



_>“ 3 ^Lxll a Li O' 4 j^J-j J' jVir . Alj_j]a Ajiaj ojpil jSjjl _j _all 

LaA j t Percipitation ^ jkJI -LaLJ]l a^j *\ 3 a n a - 

</■ u'j^ 3 ulilUj * LaAj^ u- U^V' W^v 0^1 Q b ■— 1 1 

l£* I - nj hf - LaA j i LaAjjC- (j* jj£l Aj ajJI AjLj i. 


^ LS- 3 ^ -^r*Tj JJ- 3 (O* La^J \ aJj t J— >11 A 1’li i a . g jj 

* a-- 3 ^^' ^UaII (J LuJ lag'll J i 4 j_pJ|j Aj illall ClL—LuJ 

£j—> ^1—!L£j Wind Speed and Direction aLJlj ac. 

o***^ g- jk« aiaj Cloud Tipes and Amounts ua_ Jl AiLL_Sj 

Atmospheric Humidity 4 j»JI aj^L j_Jj Sunshine Duration 
Visibility *j>jH (j±* ttllLSj Air Pressure (j »JI 

'?Ji 1$ I n J >Lj jjjll Ash^ nil ^Llall ~ir- A_*jlal AaLa Aa l . u l 


Jj AiaAVI O'* J- 3 ^ U>^ LS J^Vl Jj-aLudl (jiMLjj 

O jLi-a JfjjLj JUJ1 Jj>j. £ _ ? ic- j 1 Ali*^ jl till_3ji ^_3 Ji _SI 

Soil —II sjj —^ a — >jjj Soil Moisture —fl objV' 

V>j t> j—^c. Evaporation _Aa_1I j Temperature 

AjjLall Jljjl dll jj£JJ (jji JILSj t ^Lballj 4 -Lj aj* j. Jjf- ^A j AC.1 jjil 







/ 

/ 

Acidity of J —k-Vl 4 —Pollutant Concntration 

t (jUuYI ^ 4^7! aJIc. j—« abc. ^_& Precipitation 

<iili Rediant Energy Fluxes ^c .^71 4 — 2 LLJI LjI iajj n 

CjljWlI j OSlc-tsul! | pX^— tljl_=k^Q jUaJ ^Ixj 4-IaAsVI 

. Atmospheric Processes AjjaJ 

: ^LiAlljnUd 

4-ial^a jl A.\* cl^L-ihs 4\^]*i** 11 CjI _uuLtall .n/ 

i ^bijl J —* Point Specific 4 ja» o 4_Wb.u 

4j jg > til ^ 1 j ^ ^ 4 ^ ^ fill Cjlkx*]l ^va A S \ A> Lq ojtc.j —* 

jl ^3 A^jjIlLoJI lillj jjil jaII jl Cjlli^cll ^ Cjl- i-jIjB jLLg 

4_j -uiUa daljjlj oj^a.1 ^sjj Cjl^Ull (jla l-i^J t £_si jpa 

^- -J. -ja (>j-^ CjI i t Standardized Instruments 

Ojlaj l-jaSLAj Lubji IfJo&U ^ t Standardized Exposure 

^jjauJI (_jjLuLa (JLi_aJI lift ^-3 aXLoVI (_>°J ■ l j,' ' r - [jtlJ_° Aj_uAjS 

4 imti5 A^j3 jJ ctjj jivall oUa ^i*,n% £ -iLjscJl Rain GaUge 
AbLouvj ^.Viiii ^jC. lIajIj dl]j£j l Cjuli j*.y %j , . jlli 

• La^jlc (J^SlLoj (J-Ujli 

^jjj * tj£ <^3 Cjl3^]1 ^ (J^LaLJI IjAj 

fxj Cul^JI J CjLutLijii! i AjjIj AjjjiIjS Aj&j^jJsu { j^o^ILqJI — Uadi 


ir 














CiUja fJ&j t < ** *f^u (jjj t iJjJ CjIaIslI (ji ?3jW (jL_iV! 

‘ wilij (JS (^i i —J^sjl j’ _ -ajVt t-' l - J 

•jfr^h L>^J j-ii ^ . r LL^j l ^'i t k- fc A J O'® ■^'■^ (j-lc- 

^Uas^ -Xp*Il LeJ JlU* j&Ij i 4Jc, (jilJI i_jJLA* 1 j! ujjiuiVlj 
‘ iljl-UIlj ^jllj f jSS ^ilt jll jyt A^jaJI jL^jVl 

*/* A j .. J;a . 1 l Sj^A, v ilj wiJUjVb A^jjL jjjt jl A-aJila J>_£j A --» »j_»j 

« ^laUliJ] ^ -v 

jk-ul CjLald . .. A.nj yj]l SjljaJl C)La.jJ CjI_-UI Aj _jJljj 

Jtja, £ Uujl (J ic. Jn^aji AiuJjJ IjjwLJ fjj ^1 .ilL ^ _jj 4_j_uLia]| 

SjljaJ] 4jk. Jj^aaJI ^ ^1 CjUUIIj * ^ Jj\ r^, Y 

Sjl jaJI Jlo CjUa*^JI (J ' le. (j—iUj 3» ; j U l 

£ 

j' Air Temperature «■!j—$J 1 Sjlj—^ j\ Surface Temperature 

J 1 -) Shelter Temperature I?!*]! »jt ja. 

A-J j i-)^ 1 j >p-° tjjfe j5ll) u*\ -jaJ jit*. pU&jl 

Ju, t SUJI l*ja JA\j jaJl ,> <LUl Ji Jj j_jJ 

4 * 

■ J& ^jltUjjV AiA> (ja k^a. 

p*“ ^ ^ ^ ^ <■ .»: ' J l <*a j—i j 

< 

p 2 Integration J-lSili <> £jj dJjJ ^Jc. ^jaJ JJ ^jVi 
J Ap> ‘ {JAjJl j AillL-J! 4__c1 jjU ^CajVl ., 
eUjULQ J (jl«j SjJlka (_pajS’l l J j _ j J| 









JS.l* 1 L oA 4_1UJI &4A ^5 ^UiLjill jjU Ua ^jaj 4 oJ JW.^ 

, 4jl Jl! £3ja ^Jc* J^Luj 

* L 

Ij^l ^Ij^Jl /jjj CjLuubill AjjUU J*_>j (jl <jLi I^Aj 

m 

(Jc. 4*> ^ J**j (liLiS) U-L gji j-^aj (jli I^Jj i Li*—-o 

lMI\S j 4 j_^],l (^y* S^jLiaII 4 j - li .a l lL 11 AjLfcj^U _J Ju-.. t jT i " f tl ^ 1 <1 

£*JaM AaBAUll <*^iSn J AiUall JJjfc (JA I (j* 4j — jLa^ 

*1 j^Jl ftjlja* 4_2kj-J V*J^ ^ A^J—UJ—‘lP 3 jVl 

I 

^jSaaII ( jaj t A_*_kiilj AiUla ^ 5JLaJI 4 ,JUa 1 >UH ^5 j u ja 

J^ljlJ JiJ j ^gJcJ jlg^aJI tili-ij i ,_UJ*^l (J-* iS ^ 

a a 

* cSj '-' 1 UJ-^ J)' 


(jj3 CjULii! (jUull ls^ ^ iawJl _bp/uail wJ— jU. ^—iij 

jdjiui ^g-U J^-jp L) 4 W - *> % <_s^ Jsl *1 :UAjS ^—Aj i J-iLiaj—^ a1! 

UjLLaC* ^gk 4 > n,n-iVi.tt ^ miJ JjJ—II ^>a—*J Jaij—sJjj . ^J^jVl 

qjSj (jl lAJLmaj ^ Ja*J &4Aj t<lllj ^ Ajj^JI CLlI- mLeIIj 

jjj jjI Juj . <5^* US Standard Measurements aj^L* l$jl*l j^J 
jc uUlii?j j3 ^ Ocean Buoys c Ai^J L ^ J\ CjUIjc 

1 ^"il c I J 1 >. Lj i l t^jUljtsdl £> JlA jkj} L Jl1—ll VlJ ^ a^lLi 1 \ J i l ! 

LJl L ^pit 4jJU_p^JI Jl j^VI a^I ja ^ ^jISa'VI jSk j A^Ua 

£jP LJU 4 1.^1 jl jSI^)A CjUjLcaII 04A JiL ^jijj t Aiojc tjjSj 1-d 

, 4jcU-^al1 jUa^l jit- JL^VI cj^J^ 3 











jjUl JSA Radiosonde jjJ J\ i \ _^ 

§ 

*-**■' f> t LUJl .jjLida ^ CjUU]I ail Ic.^ 

SjljaJ! u-Uj fJ £j ( olijILH jJ JiJ jkv ^biji 

^ laiuJaS ^jLi.'ui ^1 4£.Liujl clUii Jai_^a]! j 

1*^ i/* jf“>* SJ-^' W)U_jlLJI i_UjJj * JAjJI ^Ja*j (J^i ?- UujVt 

^jUM-dl wli. ijfc ,> t^AjlJjill I '. Vi C. J J jl^ll 

<> J® ^LLaUt .(JUJI ^__i 

U jJ iiL-J — j-jS 3 ^jRawinsonde <j>bjlj ^b ; j^Vl 

. LfAl^jlj ^Ujll <cj^ _ 


r Ui! jUVI jjaxj Un . rti . S CjIj^LLJI ,Ua*j 

jbj J lii j! VJ * LS ic.y I cSjikJI CjUaL <^3 c Aa Lula 

< * -aUJI ^ Jj t u LS ^ JJ 

t> ^tjji bbaj I Aj_ }w . n A __J 

. ifti£ji j^Vi w^ji caU^ji ^ jiu- jj^ r gai <*„u ^ij^v n 

^Uill »j$->l ‘ o j-blia JL^l CiLaLd ^ diLaiUaJI .U. 

Point ^-iL^U «*ljj& j^a j ( j_^aUxJb J l . ^ i ^ u 


l*~ij ^Ull Sj*J aw 4j* Udl j-iab-j; Measurements 
Exposure 3idl *d]jSj <, l^b^ ^_i a us . j i a ; i-, .1 1 

i—)U^Ltdl jja JS*i (jJJ Cilplja]! ahfc Jjjab Ail]| IX J 1^1,1^ a ^ 

• < m \ i > i l ^LlJIj { jS^j 

V 

\ 



I 














)-■ i«>ll jLU 


-Satillite Observations 

jjC- 1 j ^j]l j UjLuiLillj wbuJI JujIaoJu ^ jjL 1 ^ Vv^ 

vl^US & (J£UXa Sjyt UJ AjU « 4jr.■. ^11 j’uaTjfl aJU*jI_jJ AmSjJI jJo 

JaaJ 1w wUa]I A-I»^* £jl jjl ^_ft ^ ^j^[\ ,^\l j— jl 

jl^j Remote Sensing Measurements u-£- 

A-j j\ AjljxJou^J! <s^ j5 j I jjb ^Uill 

<Ja*j ^SI^H ^ jij AjLs t Aj5'»\aB j*>Si CUiJo 4-LJ1 jIa*j CjIjuiS jl 

/jC. 4 xla>Jj t ^ —U AoaSj ^ ji J)" 1 * 

jJjlS & I J^il AjujLjft ^2J ^ ill ^kMOhJl i> Reflected {_ > & « - L _ J J ^ »nJ 

(jl ^SU]l (_y* J ^ 1^ >* -» IjA ^.IV 1 aJc-j t ^ajSfl ^rliLti jl w_.jaM.riH 

. ^Ju^muII ^jp- A > U A ^ 11 jtfj ^iLdll 

^c- JUluIj lI^LSlAa i_iU.il AiLjaVU 

C i^ . iul Cj£AiLifi i AriJiij t^Ull A^il (JjSaJJ ,Y„S L— t jLjJl 

^ ^Lall Jjc* l^Lul ujaJjjl AjU*JI U^o U^J 4 4 Urvj k*a 

t i| ,J .\4-VJ .lie. AjHjlII SjUlLjiVI ^JC' -1C L^J Iaa 4 — --3-ill A j \\r. CjL— wLiiH 


A-aJ^ll ij£. » l,j rvi^. fc «nJ _1 *_j — AliaJl a ii ^—2 A uAioli £ 

* i a ^; Radiometer {j-uliill 1 j j j ajj^H AiW-ul AaLolSiSl 

ril 

LaL tu *■ al^A^ l^jli JUJIjj i AjUj^ jiiS ai& 1^1 %Imi^ ^ALlj ift 

. 4 J-V In. .ill JjU-jljiH ^jC- 






o <jcLLmo 1 I ^jL 1 ujI *A j.til (jia Iaa 

ijfitAi l^jl jA J 4 Ajtu*-£lll ^Lo^VI ^ -l^JU.J -A^-JV JiJ ^ *■ ^ _II 

Aj^bjl CjlJa^a I 4 J j3j£j ^ AjjLJI (^kl^*]) A*Jj^ £ja (jjLL^LJl 

^-^1 4j.p l \^W jLaTil jl t- t il y ^Jl Ik t 4A llfl CjUljjl*-* I j \a ^_mjj 

. <jSkj ^T,k*n 

The climate system: £li431 ^Uai - 

jku]l Ajb^k ^ Ajli ^kJ J , -s£\} 

Lqj 4 al"-^ ^11 jpjl c- i 3^ -kj^Jl s j-yl jjl /p AjU ^IkJI ^Lkj ^-%Ij t Aill 

(J Sj j $ J I*.j^ftU kl-kM^V I 4 "i-a jAljk 1 fl 9*v 

^3 j • ( \ )(JA 0 i-rtVi La IAA j • AJUlSkJl ^lA ,aM 

^jVi C J=^ jAb jc. j&jJA J y\ Lu k ^_J, 

- * 

f i 4 *A J AjI ^lAaul -ills t 4 v-^La, 4 jj 1 \ _j.l% 1 I.„»J t. o i . >>j 

^pajiVI (JJ^ iS C«iL>L*JI ^ SjLJ! j Ailkll ujllSJu 

• Akj 

jUCU Ajlju *Lfc ji (j-lJs aSUJ ^jU jL^YI y L_i^i ljl_, 

lL) 1 ^ ^jl , uC.V j ^_i Aaj.il L.l^l j\\ t^jA <jjj ( ^iLoJl ^ <~- 

k* I (JivJ ^Jho Aj J }*U*} ^LxaS CjV jUiH a k {J-bjflf I 

UjWjaII A.j.mAiiaH Aalklt (^pajtVl ^ km ^jX'y-aj jjl JSjlI kn 

^ l-». ..VI L ^AjvI AjkJLUj i 4jjjk AjI^J- 4 l ^ 1 J_^J J O Jp_i-tZLllI 

^ jEJtj , VJ>. 1 U 4 AouiAiill AaUbll jUfl.iM .1 Ai^k ^ ^LaJtj (JajUII ^^Ic- 
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1 ^ yl 1-aAj 1 4 A ?' l >11 1 dAA - A l-> .. ' 

AiUJI ajjb ^^Lj-ili alj ^jS4 l^jli vllLLu2uJl Lai ( La ^Jl OJJjfi A_i.^)Ju 

4aLkl1 ajiA <i]^kJJ 33 j t l^jjl ia^Li ^Ulj jl JjJ tg-Jji—^Jj 

' 4 * jjjU 3l*j L*urvi ^Jj ^jt£*a <Jjl2aj^_«jl ^_3 4 _j jfi— 

^ a J] lu^j 3 jl Ocean Currents ^Ikj- ^ ^ jk-^ 

. cljl ^jjLU S_lc- Jljl_i <Lo n j JJ J JAJ 

The atmosphere : l£j^ 0*>UJl -r 


i-ifc 4-laLaJ (_£ jliJI l 0*^411 ^ ^ ^ j-^N i «T^ » II (^Uaj 

^jj ^.Iaiu i eLa^j ^j-q t j "G.ftJ ^il)j t Aj.> >n jV I aj—SJL j 

SjjWmII Ajj-laJl 4 JA pfc jll CjSjJI <33j 

ajl ^ fl.^i^J 3iUj j t ^JDLiJI lib Jj—j^UI ^iij Jl 

^3 j) i ^JA A_La JuLuJI ^^3 fr I j > .i 4_jlj jio j 

^blj^Ja I 44 Jc*. jj ^jjlj 4 jC* 1^4 aJLucJl Ukll AjIj_ aJ 

CjIc-UljjI 3j^j * UUil jadl CjUuia UJ3 

j iiljLnll J ^)Al J-I=ill aib ^jaj t ^pa^jVl ^ 3^ m * \* *; 

^j-^mjj 3 a j * ^Aurora Ijjjj^ ) Aij^udl aj*Ua]i <iEaSj 

jl tilj ^3 a^*bLia]l oib J.Alj j . JLaiJl jl^jl jl ^ ^qII ?cJbjJt__j 

^jljgy Cjl&l£jl {j* ^T.la*.n ^wj ^J-Ljj AjjjJaAll 

* jJj£ l all j AjLo 
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Cil jJ ^ UjSjQ ^1 L?J^' ^4* i) ' - 

jS 4ojJajVl * jSJU j_jaJi ^JfiUJI aaJq Ujli—jfrt 

J) lifc *ji« jJLS c-ftH ft j^lc^ Jl ^ UInJI J 

4jS-*^ j <*-j» jVi *j£J1 J>* jj^ u ^ tJ <.i i Ia 

^flt l^Ubjl J*-^j UUJ 4 tj^aj^U jIjJI uoDLail 4 jljLj l* jL^_j&I 

. ud r& 

: JfllLftJI *j^>i-t 


AjJjlt- j-L-aljc. &JC. { j*a flLa» <jj£j LaOJC- <_£3_Bj i ft* 

^ CjjjSfl J ^ 4 flftl J t - ^r W ^. n £-« -a 

X V A J e ] ^J| iJ^O X ^ ^ ^Jl J^V l JtwQ ^1 A J £jl J_lll l il^ jV I j 


X ^ V] JsaJ V j La Lai t ^ (j43b-i4&jl X Y 1 j L) i^JjL 11 
^lij (Z •,a)A rgon ^1 (jj=^J I AjjUJI j—alj*Jl ^Lj 

Hydrogen o- ^j^sjYij ( ^ *,■'*’) uj^j -^ ^-^j' 

0 0 

jLa IAlalwa A_l^±j Ltj^i jAaJ ( ^-iIl CJjiliJl <J^a 33c.j t| X *»*^J 

•ujj^'j Oj^' 


^ Li, Jjc (jl£ji JS ^3 AjjL €-1 34 JI l^La u.J& J^J 4LUI 1 -li.niII J 

Ifljib 1 Jdij jaa-L Juu-aSjl filiVimU 4 c>jSm 

,JjlaLi*ll ^3 (jlj^VI diLLaC' 1 g a A j j qj^l j ^ j" i % \ ** 1 % 

ji jaji j* A . -^" 1 . J £p JiLj jJ lii ji 4 ^jJLaJI j <Jgrl\ t^ill 










jaJI 4lal <±Lp. 41aJ jlia ^ AjiojJl CjI J*aS\ L-1^ 4.^U-, .I 

UT 3 J^' LT* J&j ‘ J*j *-iajJ £a *.Lli]lj ajj^aJI ^1. >.i 

, 4 j . laC - jlAJjl (—tj , ,-ajl j £Ju_^]l ^-.i 

(ja jt,j i (jjjjV! J-L aV : r - jjJc. Ulaj) !j_A (J4_lalij 

* * * 

Jl^VI JJ*J liaais Ijjij 4lul JJil jl t (jj-%,.^jV! IfcJl jjill 

I tj£L4 jaJl l*jt v_jaJ| Li Iftjj t s^_^J1 

• <jVi _J& LaS 4jjl j$J! CjIjjUI Jjljy |*ja a* 11 ■..■'■ Jij LaS 

# 

^liGjVI jlj UK — UaJjl) S-uSJJ JjiU t ^jautil 4jaj 

(Jj> "tSj J I j <^4 J 4 Ij’j'il ) 4j jlxJI ^jjjaLitjl i_ mi , j^51 W. _ 

0 

aj^A :it L_uaj Jjlju UjjJ ( LiJj alljUJI J5 lJ (jjJjSJI V_aKjj ^LUj 

1 V i — i J^ <jj_J ‘ (jjr-JU 4 JtWJIj 4ijiiJl 

0 

LW £^U Wj^ 1 LS-^ y*J' UjltUaS]! •' " (jt 

. jUJi l_£uu ^i£iji j* j 4 ^ o.. jj r.. 

4^ jUi] ^jKJI Jjjll t> X o . ^Jl ja, J 1_^ 

tjlj iOljla 41a- ^Uiijl ^ JU.VI c>J ^ g-yrt ^ jUB u^iJI 

a*^ 1 *■ all jla _jlj£ 41aJ| ^ jj]| | j* ^ X Y O 

.S^mLl* tillj 

m 

i <ilLJl 4 jjUJ| ^V^LiaJ! Qad LualaMl UjSjIj jsJI l q^i ^ 11 j j\ _S Jj 

>jr*J i J^J j4»J' L> <1?^ <jbj£xi ^ i 4_ili 

is^ J^ o^j i ^ 1 ^ jUaS CjjL&j <j ILc, 










&La * ^ -—tjP * 

A^vUua AoaaS jliiJlj *LJS jUfcJ 


La uL 


k^lijuu j « 


J4 


;UJ1 


^ L il>>mj i_yz t ^JulSoJl ^jAlia-a JS jluifl jA C-UI ^jLajS 

jjL^a jp\_fi jAliadl 0-1A * U A i JtU^ j 4 jliaJj £UJ j 

« * imU e-Llj CJ^* ^ ^UjLaJ! l j a AI j pLcJl ^jLiji 

.^1 j^JI Jl OLjajj L^aU* jjA L* <xilj ( eLJI jL^j ) 


l g U-v t 4. vL^il l l" J u^ ll j (Jljljj^aJI (J£ jW*-^ uj^*2 S *' -}) 

C UB <- J) t A-ftC-LiSl JLa^lij 4jJpVt LiAAlj t ^I^JI 

^ jlialJI jLuJlj jUjjJI J AjLsJI CjIjUjII Cjlljj^J Sjj lLiUl l 

JS (jC- t aW-^ll jLiJ 4-jjL^ Jj * <jj£l j^A I djlA^a 

* dl juill j ^_^_a^1I 


jAi^w ^A <jI LaS t ill CijU ^_Al jU—*Ji \J^ ajj 

^1 jq J| JjqLmO <jlj LaS Lp\ j^Jl ^ tf-UJl ^1 CjU^J SI 

Jjljj (J-Sc-J jS| 'B $ljjl ^iAi.rJl AjmjI tjA Sjl jzA\ ^waLw^ual ^—Id 

ujl^Aliall o^i a=J ^ pLall jl^j ^ £-1*—L? 

# t # ^ ^ 

1 y^w 1J a a wil l i ^ i jj^r. ^ V- a jlc- ^3 -miSI {^^-o jjJ^JI 

« LlB o VwU ^ 


ft 

jij t ^ jj_^Ji L o^j-ll ^ I ^Zk-S’ 4-alxll ^ f l . 'U rl ~S I I L.— '. *k V \jla Ij 

: Jj Ailu-aG (j£J j^\ J] g-lijjl djUJI 
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Homosphere : j4 kkih : Vji 


wiuiliJ] <£iaa]| A q \KII l^jlj A q "UiH j \ ) 

^Jbwj aJA ^LajJ ^1 _ljj * 1 j* A _j j M" i 

^ai _j A * jl Jj-o o * ^ Uujl ^ (_5 j T l—^a) (ji.jVl 

‘ LoA Z jLlJ.jj.j l . >4 Sj \y B 1 j | T J 


£ 1*^1 




















Troposphere : jjLMjijjtih - \ 


i (—s^UJI ililiJa ya (Ja J y j\ *j ^Jl 1 i . aki j 

AiiUl aJA ^ JajkjjOAll ^ j»£ 1 (J-=jVt ^Jaij (jjj j. 

tliUJo J£.\ IgjL jiajjj ( (jjj £ y AjX, JIj^. 

JlLuj i 1 j *10 ( jU iii l l c J=JL 'Lwali Lil^Lu-ial y jj-s.1 l 

jt J£ lg_> C.i. W' l <iak]| t CjIjj _a jlj < 4 VM » 

<J»jj OiiiaJI £JJjM yj ^^4 ^Ij i 4jjaJl 

* 

JSJ ^ ^UGj^I £a 4iJJl ai* Jib gj SjljaJI 

^ wi jl* jIjS ^IDO jjS y]l IjLfc Jsujjj t IJU 1 O * 

: LoA JoamiS Jj jjiuuijjjoll AiJa ^JljJljj £ i]l 


4 CjI JLa -Ol^O JjVI £ 1-i* liLau ^Ij4 I ^^ ■11 f- j ^ ^ _ ) 

A^±n -01 jzJl Jjj ajI^Jl £_jJjj J ^Lj) jiwaU jj_ojjj 

C^J ^ 4 < 1*11 j *J&k CljUu £—4 t O^jVl ^_ U » rt 

^ J -UaijJ3 ^ UlI jLl Ljajl LaS t “Gbi: j j j¥l OjiO 

jLo — ujl^aJI ULlJ J13 Lm -01 ^ CjISj _^ 

jl ^JJmS/ 15 ^iJlxJl jl^all (Joju ^liGj! ^Jl ,_ 4-jjlJialLoJI 


J 


iliiJ! 


^-Lwj Ja CjlJLi 0D011 Jji ( ajijj * uj 

p # 

* ^14 . ni l ^ J>JLi AjjlLJLj Lalkujl J\ 1 jlj q>., l J&\ j _ j^ , I I 

^lajjl Jii ^ ^ (Oh? { Jaal* Ja^aj Djl^)sJl tJ^ij_j _=J1 


Yo 


I 






\ O * 


a jJ-J 


N JaJLt-ioJl jj ^ r^*v t lj»i 

irak#.^-*! ! J*jcu jj-a ^ ^ i^ j| Vi 1 1 t 

^jliaJj 4 <&Uj j p2k \ t i ^ij ^Lj^)1I Ac^^ui jLilLa t * * ^Jj yy \\ 


t> i 2 \s- a^LJ j&jj 4 Jet Stream jUIl ^1 ^Ujll ^ ^ tr- 
(-jjii! Jj (jjiJI J-Oj <^iiaJI ^LJI Vjr* ljUai J (jjiill Jj uj*]l 


. AjjUllI ^lljl 0^1=^ J 

(V>^ - i>a ijik J-fi J^i*jJ_jJjJjjl <Jb J L? jUJl 1_£&A (jj^J_Jj 

( U£r*-jJr^ ) ^jjVl J {JIojj Jdlj t 4*J=J1 J 4-3 jj—*_a]I Oljl-ill 

1 6 'j^' Jjj l>» ^ J'j=>- : Jl O J>-^ jV'j 

4_Lvai HjLlI] tillij i v-1 _JI J Ajjljdl jl d _*jUl till jlijl ^u>L till jlijl o j A 

•U SUa V) Jr4 ^ Jj J ^ J* 


Aii i*i- udbj jii ^j^Vi hi jljj lJ 

aj^Lill djl jlkil < \a 4 r_ ^ _i J 

Jifl 4 <U3.^I t CjI jUJ) Lai 4 Lfc jjCj <jjj _illj ^jj_^.jVI ^_lc _ Jj_ill 

# 

1-iA «1jLi ^LLlIs i ^ i».iM jjib-ii jJ jjAiiJo ^J5 - ~^ jT^4 -v jf i 1 ^ 1 1 jj - i'v ^ II 

jjl! !1 a » tj'SW (jjjjSJl -iiMiSji jl& JJ AaLjaVU 

<_Ltiij S ftfcV’.j 4 jUki) jLkj J 4 W^l J 411 UJI _}| j^aJl 

sLkii J i^J * jiJ C5^] ^>J ^ J! cJ 1 ^ 1 (> 

- L? iak-jJ! j ^Jjia jJI j o jl ^pJI ^ J^S^l J&\ JhUII 


Aii j3 j^iij^jjjljJI _Li - ^_3j 





(j4j <Lla 0 j —a J—L^aij Tropopause II 

1 ^^ A i hii i o 4 -a-jJ (jlj j j fl'i 1 j ( —ijjjl jjjjuVI J Jji_ui^jjjjIlJI 

* * * 

' ^LajjVU Imji.j 'm L^aljj 3 jl ja]l l$j ^uailiYi Vj ( p 0 0_J 

Stratosphere : jaL-ijjI jiwiVI Ajula - Y 

j JT* 

LaS *\jQ Jl a jl j^ L>^W^ L , y-y ^Vl li* 1 g jl ,r J3j 

p 

LS^J ‘ 1+aUaj Jib (_L^alj*JI JUil J£ ^ jlii l_jjj 

*\jiJ)l\ Iii Jjt JSj 4£^ ,jis Jj ( Jji« jjjjjII AliL (j* J' <i 

(j!j 4 ^l* J S *»j 4-baaaxa l$j__)l^)a t Ujfc i i K. 

— ^ ^ (JA? Li 4 -SuJa]l ojlA Jxajj t ^liujiVU I j -n< ^ —SI'" 

jA L« (JjSkJI t <i!l*Jl jl j-J! j 4 liUI CjljUJI Lfj n j ( . £ A t 

QjJaaJI jaj *1 jIjVI Jaa. ^ olajVL sjljaJl AajJ (j-aSllj (ja L_ijj *-s 

oLajVL jjLjjjljiui'i/1 <1 aL ^ jljJfj »jl jail (jlj t jaiu,jJj^ill 4 a,U ^3 

• eI jLLV I Jaa ^_ya 

ti-Ozone layer jjjjVl LbL 4jLU. aJLLA ai* 

^ -k-jb ^ j t Stratopause j^j^lji^yi LUJ L^Jc 

tT^' ^Lklt “- 1 * «' JLi Y • Jl^a ;_>b jjx II 

l«ji J&j ^SR 4 uUI j .jaJI ^ JjajJI ujjjVl jl* j- 

JIaI ^k (>» 4 j:v»in 1 l tjji 

02 JjpklLis s^^oa diUkjrf 

* U ^ta ji O3 Cj\ jilt 






(3j» OjJjj U» *iSjV) JSaUc. *lii ^—ij 

^jSJj SOjOJl *^jl IgOrt L * *» 1 *1^** uu, Vi <«—M tj—IJ <*»—-M 1 

4lJa9 *04 jV> ^ia«* (jjjjVI 

;>®jVl ijjSj lifjj i LU9 ^aJt CjilJa ^LH OOib LqJuj Sjlj^aJl 

* u+ U*-^ L*j 4 ja i»jlj^JI *04 jgufc u—* *— 

^ ^ J »jUiaJI fjjlJ31 ^ JJJ jVI ^1 J-* ^ 

* 4_45hjl tOjUjl£Jl 

Mesosphere : jji**jj**l! <Lh - V 

(^l_^ IA-1=*. (tlij t*IJ-\ ) Sjl^aJI 4-S._p (j-aSllu 4iJa]l oJA 

V ° iA V * Uf? O LT^J *1 _>>' (jJc.1 gj (** Vl — 

0 

cJjH 0 - (jj9j ^jLJl j 1 , 1 j jAjtJail *04 ^£^1^ 6 1 jfLo jlft 

J LjL^-lj 4 (J^JtVl ^ i^iKi aLaJl c-l_iJaill 

AiJ* jjj J«aajj Electric Layer <>^$1*11 4 I 1 U' ^ ^ 

ajLS 3 jl (jLLj j\ ^yjlti—Jl <jUaj 11 j jjfr 

* Mesopause j^j^l' oJj*j 4*x Inosphere 

Hetrosphere : jAuij^ugJI 4*Jb : LuIj 

104 4 lJDUJI U* * 3 ?J 1 ^—9 ^—4j 

Jj^jg ^1 j t Thermosphere ^Ju bU_^l y\ \ 

JJ 4-aJiJI *04 ^>4 LJjJl 03 l^jjl^ ^*.jO ^UljjIj 


Y A 





(jx a (JjslLoj 4 aiinll a-M> jV t 4jj>lx 1 jp£l 

4i±kll ^ — 3 J1 aJI j A 1 _ oS — {^}~ A ^J4j Iji (juJA- dJ! 

*0A ALaJj i (J J j jV I Aida (3* L^_Jt Jljjj U u-ijU> J) lAA t| J 

m 

* ^CUJI AjI^J I jU A * Isftjl 4aill! ) 

^SLa^j)1\ AaaJo ^mjIj AajJaJl oA. _A ^ ^ ^ ■ dl f-^ j -\] \ ^ ^ ..n j 

# 

* r °* (J! A * C& 4^*"* jljL_j L p_Jtj 1 Inosphere 

Ijlc* lg_j A^jj (iUilj 4 4 a djljlc. l^DU. Aijiall &AA - > >>" j 

# 

A=*, Ias* J=uL^Ja]l AI^.1 A.j Aajoll &AA ^jl ^UUI iillllj 4 ^j^u—L^JI j 

ajjUj^sji (j^ui * inAii (j>M } i^jin,wj u Iaaj 4 ( j _a l.jI ji y yt 

US 4 oA jSIm^UI CjU.jaII ^j-iSc. ojAJII IgJ (J«d 

tJ jjkll l 324-J 4 jjbjflSIlj 4 ji> i^jLc. UjujV \ i Ukul 1 g A V* 

S*J® <jr^ gr* Aj ^j JJ ^A£a 

■ o jSj jid US _ Aurorae I jjjjVi " ^-dalli ^a JL jj$AJi 

1 i n > ' i V )f IJ 4 K"O U]l t _ s -lc- AajU 4jLLJ! tillj ^jp, Lj&Ujl*-* l" ii K Ji5j 

<J^4 AjjUJI A^sa^llj ^U]! ^jS? dLJAj 4 4_jjlidlj 

P £ 

4 tjj* ^J4 -0 <_£ jSa>i>i ^ja JpSl I^dUuJ ^ 1 ^£A*J l] 

a 5 Ajfcl Urfil l jUaf^l ^pliajj frUbill iIjUjI J^SB ^oSill ( x_ uj Sl j 

Cjljj4*xuill aAA Ajjil^jJ SjjLftll Cjlj CdU^ln-flil /u AS Ic. J^U 


* AatSU^all 


^ UfJ ^1 Aj^UJI dil jAlkll ( ^Ui^ j Jjlll l_*-*J 




j_g jlill L a*^L«J) 1 * ^_3 \ j-K l' 1 w*' ^ ■ -I j \ 

£z. Ml. Ula U Ijlj t <*4id^Lall jjpJl A %rV «.)? 3-, Alj 


^A-Uo-a /^Xi Lft JhIC. j ^ _-^ u-^lII j jl ^ ^ V )| 1 ^LLqJI 



jA'ljauJl (jl t^Uj ^_l*_>a jjla & IjiaJl j^JI CjLlJa t * 1 LgJl i^_fiulSal! 

3-* ^U■ iill A j;h1l jl 4ija 3 * *3^ ^— 3 ^—J 


. ^ j^J) s_ fu^LiJil 


; 45 jUJI 5 j 4 a 1 _ v 

r 

Aj^Jl jl_s-sajV^ CjL -i~ A-^ll ^AZ 

©34^VI AS^jaSh a LaAlj^l 4JAJ& * ^1 jjJaLaJl ^-L-aljjJlJ 

AjJlC J jL^j Laj i A >a» ^ j ** 3 w SJ)^^I 4 lij. L , ill 4 j \j 'afifl 

JS SJllc * " ^j}\ AjJjISjJI aJ^Ul^uJ! 31 J. ,A A.. Jtxa 3-04. ■ ■'! J 

I La*k 4j^&jj ^_lj ^jjlj 


j| A-LuJ^j oj^lLi-a lj-La ^Laill £E_jtjj 3&l^a ^ — ^ 

4dJ jIajjLJI j & 3 jl L £>i^ ^Lauj *3^! J ^)3 45I 

4 _)jUs * 3 ^ *>' ) ^lil jS-qj^^^JIj ^ jjj * ^3— ^J} Vfl^ J 

. _jjLA" {_^Lj3 » 3 ^ 1 j ^ Ajjja^ll 


3c- l^_j 3j>*^ 6 ( 33—#^i 

Aj^Uv 3j7* 

f 1 4 ^ 3 j 3 u ^ -^MVi 3W U^ - 3 T*^ ^ a 3 j ^Vij t 

l^a-v 3^ ; 1 *11x1 A a>A V a ^ 1* II 3 ^y/^iAjua L ~* ■ iL *‘ 1 ^-LaJtJ ^ j t 4 3 >^1 il l 








t 4h.y CjUj' ^3 j i. H > ki ^ l^iqjlji 

^J i (c_il j^,jjUB) J > * ^ * 3 j$A.Sl Jfr*^ 0 —*J 

AjjI aj-D J*--*j ( -S' ) *Sj-^S S J J-* 4 -^J- 1 

^LS S>Jj (^WjSS Jr=^ jWj (Olja.jj >j ji t) 

jJoj Jajliij V (_J j^S' - S °* ®J—4^' *Luk— mAjj 

JS jjjli c aJ SjjU^oii cJ jmJI l?^! tf* ®-^ c <-k ‘ 4 - mi ^ 

4 -a a^LolJI ^U. s-uj jl> £ j>-J Ai_-iL3l 3 

4 

j.>I1 A^ja^o ^Jajj (j! Sj^V' {_> >> * : S -Ljik (jl—£ <jJj *■*— 

- ‘ <yal\ * ^-uLOjyjil ^la^J^lj ^ —'* 

Lf ^iA fc J L^ 3 £^-iaj '“T k, 'jS' Cl* i ^ tJ"'i—^ 

SJj^aV' J - V Aj£]j « ^W^>S' U^J (j*a Ajasj (j^l—2h 

ojl^aJI ^LjS 3 j$aJ : 3 I aifc J$-*^ O^J * L?>^' OP 

. AJ^oj U-Aj3 3J*-J j ( CjI Jl*jaJA\ ) 

: Jj U ^ CjU*<oI J* a^C- AJ Ivu u J -l^aj^il <jS i?Jj 

fj\ ji jU^l j oW- 0 (J* CP 3auuj I 4—^>J UJ—^ J 

v-^1) ^1 UkiH A^u- UJ^ u j ‘ ^ 

* ^jlkel ^ X T, 


Aak.j^ 33^=^' jaiiJ 


.A jl\ \ Ju-a^ SJ&\ J)j.<An /ji t _ 1 >J 











^_1& <JjJaj_]l j ajl j_aJI 

* 

t t _ f Jb j 1» U^£ -i! Jpjij 


Lili Icliujl ajuG^q (ilLiSSfl iiA J^b a^jJ uj^ J ^ 


jl (J- j a jSfl ^lfrli.1 J »jt^»J AajJ jjbj V ^ _'-<ajVl £-L*j jC- 

tiLiSJi aAC-li JaJI ^j j£j La bile* j tUa*JLi jl ^UjJI a-UaiiLi 

. ^u» T * * ^Jl ^ i * u-i!UlB <jiajVt 


^ ^JIai^JI a^)£Jl l J| JUill j v 1 iiLiSl! t-jLj 4 7- ■ j b “ ^_j 

<aG* AiC* {jAA*Ut AlajG V aj$Jl * jajj 

• Aikb ^jdljEil aj)£al ^ '^~- ^Aslll Ajuil j^jjB 


JLa I jJjaII i__li^J1 t j J a 4 jUj l_ juiv J —_a 

4 b jr- ^j.ila .^1 4 juZi\ JajiLd Aid l_ijI jaJ aA& V ^^ ( —■■ !l 
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Heat Rays : ifciStl -T 
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^^AjUJl l^J IaLlo ^jiilill *jt Jh^ *iAJ UajC, Sjjli V] 
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f-AA 3 ja ijjAa \j *>A (jJLJI Ai^Ull 4 j jUJ iY & 11 tilt (jA 

. 3^4 \ * * ^JA J&L ^3jVl jJ3 U^>iaa ^JLlJ Uuj 4<iubjVl 3 jSJl 
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f 

O^jVI ^jJ3j e jaJI jA IaAj £ jaj ^ 11 
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a j* JajLj Oic jl ( j jjiiAA 4 _LaJjj AS^jo (_$j]l fy l 
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JiH-aa ^ **kVl J (j^iU ^JJ AiU ^Jaiil Inft j J m;;U\I 

. *bJiJl J^aS ^ \k* ,^-ojLuj _jt^_il 1 -US J^kj Ulu^I 
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VJj* ^Ua J\ 1*^1 J& 4^3 Jy j ^^ 

-laky jjJUlb j 4 5J jk CjUj-q J£k ^ ^ jaJ ^tY±J) J ^Ikr. 
Cf* O^jVl ^k«i ^4 3jjb-afl ALjkJI CjIa^aII aJlA />• jj 

****)! AjjS-all oj j > ^‘ i l l v Ti l. > jh*JI ^uaL-talJ clj^JJ ^kiMLi ^ Cj—ijJI 

C>* jb Jjiii jS-oj 4ii]^]j 4 1 * 11^1 xic. 
















Atmosphere's Radiation : : H!U 


O* a^UjjVI iIiIa j-Ji lilt (_5j _aJI ^ ■. .^ i j ■, . 

4i]L*JI jl jail j* Aj Laj <j jtill >— a'iLiJI l^la jjSlj (_jj_]| ci jl_jjl 

J u' ‘ c^l jUj Coljj ji j l. il l Ciljj r, -, K 

i> ^ jUJl lXUJI CoUjS- AiuiJ L, J* JjaJt Ij*J .J yi 

jl jjJI j ColjUJI tiilj -1*JJ i{ Jjill 1—^£U _CV' 

^J 1 CjLc.l«jjI ^3 CoUbcVi £j** a^jC 'sj^ <tUCL, <UU1I 

lilt A^U. t {jiljVl Jl CoUlUCiVI si* j- c j^ J«ajj t 

cjj'i jL&J #U11 jLCl Jlkjj ^SD Ajj) ^aJI CjlfcUCiVI 

lor^ 1 CjI&UC^U A-JjjlflJl Uuil ^Inll JJ^JI t ^ jUJ t-ijUJI ^ 

' 1 WT? J-» J“Ci 


^L-I J-=C (jjll ColtloiCiU AjjUI . /Mt j]| ( Y ) 


^ K>n1 jj^l_jl) C- 1 

^^zjl jVl 

^J-L-ia-aJl 

X 1.0 — D * 

t Loll 

X Y. j 


y* y * —- i ^ 

oi ji-iJi ^ii-j 
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I J& jjjj A i >tl j ASL^£» Aa» ja Ajl Jsx —^ A—jSj i . as 

,/^a ^_j-ia' jiV 1 L>* JS j Ajatlj _.—jjwijA]l 

ASUall ^ j ^j4J AjMillI C ^_J£- Albedo jAjjJI yJ\ ,jLqj _5 t jj j— 

^_i ;1 -AJiLLa]! ^j_u jj f -1 ^Jl ‘Jfc La.Ljlj 

Earth's Albedo: jJg&t — 


Jj <^Jc. -uHSl L? J 0- 4 JS SjAi ^JajVl jAi^VW 

i* i Lo^3_jlj^ UJ^ eL«afi]l A^vaJjJl 

A 1-1 Jjl m Jji_; f. I - ’-'i Li ^jj u AjL^rJ 1 \a \ JX2& 1^ J SJ) j ^*jClj' 

J^J ^jlifcjl Cjl jAl aIi .^1 JjlJ JJjSj i 1 r » ^ ‘-'W TxJaudl ^ Lc. 

. <juAij J - ^ ' ^Llll AjljjNI liltj ) t _^adlj AaIIaJ) tLall 


Aj Jc. ^L^Sj 1 sAA JSJ 4_JSJ1 ajAill Ja ^JajVl jAiJVl JjSjjj 

4 t I 

jAdl Juajj ‘ ^ (J^ 3 ^* jAJ^l ^ jLs f ^^> J^ jSJj * —Jjl 

^jAa^aJl 'wjLiliJl ^Jj J*-^J 4 **]£/U j V ill 1 ,JW ■ *11 

JA, Jjm 3J .^lill 4_1 u1A±A]1 A « X^V 1 £» a /jpa / i * s ^ J ^JjjSjLJ *h^_I_Jii 

*LJ jL^_jLiJI) UOill 4 iJUJl jl^Jl j±J\ JLj 

(j^a */* \ O ^j| *■" n> iAjjlill iij^jAil V>At ^1—3_ 

jAiill 4 j La J:ASJ La 3 j^ 4 ^ LS^} ^ l ^ j-a-v-fl 

AillaJl a1 jaII 9 l^L^juJI jAjjII (Lh® ^jl ^1 & X ^ Aj^ij (^lajVl 
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j* ^ ^ j^rt.TVu^rt ^LjJJ * <^x!SjL!Ij 

. (Jy^jVI ^ tItU * 1 4 -*J^i\ ^ JA> ^ (JjX jOiJVI 

JLaj ^Xxk {juojSfl ^.irv.j ^jl] AjLdj! Jj-a J—OJ La (jU ^JLi_]Uj 

__*_! L a ^ * ^ 4 L ^.1 j^l 4 » x"^'' 1 C* jj ^■s. ^ /( TO 

^11 ^Lt3 aL-J _jl) AjpaSJI a-l& ^jSIj t Lg^jpoa^d X ^0 4»**N 1 oJLA ^ j-~- J 

J^dS*/* ^ ^ Ltd^'V) ^ /j.. JO, / ffl 4 * II 1 N j (J^ifiSJ^ t »L .J 

*!■*>-■ r I Lr-_ ^.ie, ^jLaJI Ajtjjiaj I Jjfc ^_fl3j4J Jj /_£ j^JI ^JlAjiJ) l JJLA. 

^Jc, 4 i1mAa aj-li IgJ ^j-ka-jVl AjJocI ^y% eUaC- j£ J ^-- 7 -j ^ 


: JljJI i ^jA AjIc s—SjA^j <^ijjua La ljlAj ^J ^LstjiV^ w ^^g- 

(jjajVI ^-on AjJscI ^ ( V ) ^3j Jj4jx 
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I*j£ 1 /^a S juOJjMida J <■■ AjIoC Ai,jg Ajl Ja^vlLj j*-1_Sj L^qjsij 

jl A^LaC. i^Jh j A-LkJi^C AjLoC’ ^Ll _A ^jlj * w tj1 A ^ 
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U-lljjjl J ftjljaJ <JC A^Ij ^ 5 —A-^l g-UJiLU 3 3jL-i 

j JL* J£k ‘ j ^-bji» * 1 ^' 

t ^iajVl gjk- *1 >.i (^k VjIc- Uijjg £ jj2j V SjljaJ 

l^j t j i jk ■■ J *--^ ^^lii ^ja 3 !^ 3_jl j» " . 1 '^ J J —i 

jaljll I^jS AjjijuJl ^la^l l A* (J^AU 4 AjJj^ »J—9j 

Aa^Jj t I fr ^MJ ^ ^ * 1 > i«J J^r ' * UJ 4 15-J-J^® 

fJ0i\ ^k ^j^ajJ ^llj J$k* 4 LiJ^ j** JJ 

clljUi v-j.^.^j ^jjJl A1 'Ta-all kt jiajj*il ^ ^iajll ' L*JJJ i AaJafill 

■ ** w » La SJx, ;jJajj3i]l ak i j - LfeU »jUaiJlj t. in&aW 

^ j?x. dlloA CIjA^j Lilu <■ \\ > *ito S~ah l£ J ja> J—*J 

. tLLklH 

pjUSftl ^ 3jL*iJl j un^fl k CjiiQUiVl J* Jtj 
Earth s Heat Budjet (j^jbU A-sJ M j±* <A VJ * j^JI 

ftJja. 3 jUiiJl £ £* i ., i .b *L J £ 3 ^^* Ujji3 4 -i 3 J^Uli J 

(^jil Aj jaJI 3*-ali*Jl (j- 4 J 3=* ji A ->;V JjsLilJl Lll^J j * (J aa . jH A*^i 

(jLa jifcVt [jjn* t\l j l ^J awj ^jiUV^ l\^P l —>J^ t$— lS^J—' 

L; . uti ^JuLiiJ Jc LyiliJ wiajai ^il j 4 UkJl j A ;^ rt . J i C Ljll a£j_x 

J^ 4 cS J**'' ^ ,3"^ J) ^ 4 -ic- Ci J 

.LkjjCj AjjS^II Aj^ShjJI 











j* ^ jV' Juj' ^ 

^U-iiV' c> Lbj^j LP 3 J^' C5^' u' J! (PJ^ ^ * U^*8 

lIjI^Lw! oj^i ^ p L ^1 1 A^uaJI ukh Iajijj jj^LuJI 
AjaJlzJI lewJI jj. * >ii ti (^ 5 — AjjVI j 4 ^jJj — ^ 

l i^-jl L? jl ujj^ ^ JA (JD^V ^ >/' > AjLj ^ 

La SaLj jl ^jyifljVl ^c-ia^ J] ^U-iVI Lp ^^ ^-T—^ <j-ai: JJ ,_£ J 1 a 

L<m* Lo$J£ J U$J J jJ t pLiaall J} U^j ^ajV' ^Ia* 1I J * ^-.i ~ i i 

JjjAa* ^IjIIjj i j^U 4 jj1 J^JI A^jIjoaII JjIjh® JLLiJ < _ s —!] —j 

^]lJ aAjUll j \jJVt jLaa^lj 4 plJ3-W Sjl^ Jl ^-3 *J- 

* tJ^jS/l sim ^^Jc- Ajl> II ailjj«i Jl ^ Jj3 


-OjIj l* %'U ^juaJiU 5-4 J jpJI Apil ^1*11 J JjSJl * 1 1 L—A —aj 

j*. ill* Iaa^ j AasjSJI a .u >j t yl>]l ujI jp3 cI iVi*^L J] aImj l j^ L^ji^ 

jiSl ^jljaJI l j ;.^5 Lq. tjlSj (_>bj3 J& 4 SLaJl A^ua ^>b J)}\ j?* e> j\ j*> 

* 

A» A^jAj lA j^j lft4> hm jjpiJ lLOjIjoI l$JL ojIa 

Lj^j u* ch 3 J J^J 4 J! 

-TL^LuJJ V A^. Jj SAj^JI 4 ** tl^ajj (_jApil Sjl Jp^Sl l * 1 * ^>5 1 pi ^ * 1 1 








A Ittl <1\ fli*JI juaUftJ 





dA\Sl\ 

^LioJl juLia] i^ail inyi 

: djIjaJI <ia >4 jnU 3 ; II 9 I 

aJlljjjj « ^ aJjJkjujJl <1LLJI DjS Sj! J\ 

f*' j* juVl C. jlMj i l$J ja-Jt ^^ a, > ]l DjI £j£ijj 4_jUaJl 

jilji Ait t>ajV' (jk. SbaJI gijji j_y3 j^aoi ^1 j glij j^Lfc 

Lai j ^LiaII ^jA-aUc* (_^L JoJjjp tilli aJ US « # L_JI 

g V* i i ii (jJc. <a_jJ i. 4-ik-jTi 'ij i 3^jj*dl_La Jjl fljjJjLji 4 a.^jLi 

Ij* ,jli t ji.V J-^3 t> ji jiV t>j j—aJV jL_£* o—»<ji»jVl 
frO-P ,ji fSsMJ jjillj t ^>aJl kir .Jafl gjjjp ^4 {J-Llu tjfilja.'sfl 

jUa-aV I iajiujj i l l ^ .jll *& j^, jus l$_j Jajjjj La j ( Lgi jjA f Uajj gbjfl 

j- (tLaJI CjI jj jlXkjl ',.LL... O ^1 ^jA ojl^aJ ji LaS t g _j£_J jl 

jlijj i—g jp .J LajS CjIjLuJI (jljjlj A_1 jill gj-va ja jl AjjLJI l~i 1-vL ..,.B 

<>“J Aj& gill J Ja Sl .a il t 1-l.L.j j (jill jjSJ " ( ft LaB 

^ T- lilbj t IAj4&j a 4 >. >ill j ^4 j]i ji* uciSjj _ji 

jl v J ^LlJ j* sjl^Jl (jl ,1 ^Ujjj 

t> ^ ^ C^' ^ o*£ W^' ji^LD 


.1 w'.- l Sjl J=ji 4-a.jA <AjiUI p jkj 1 W 3 LS J*- y ~ 1 f*J— 

: <j* a j^a.i aAC. 

: Thermometer ' 

JJ,< L^ji jia Ail I 4Ai'Li_j Aj^jl j* tj ll 1 . 1 J —J—*j 

(jjjl l*UaJ ^Ailu-u j * JSL-J ^ ‘ JS—1B 

jjjjll AAxjj AiJj ^Lsjjl £-"J (_*— s u'J 31 

t AjjIj aj* (JJjjll Ji-Sjj Sjl jaJ ^J-l £*J 1 Vj*^ 1 J-^'- 

jl&* AjAij ^ Ail (jJc. AjjwS' 1 ^ Jjjjll ^liuj ApaJ (*—j 

ji^ll AijA Juu AjjiiVl-J Aiaiill oAA CiJ *1*11 1 »j'^ ^J- 3 

* cUI jUk 4^jJ Ait ^>uVl ui jAjB ^ ^ ‘ <S^ ] 

^ t Su> S_*jA 'I . . jUill Si jA > ^aII ^ 

SuAik-JI wJ >>« JiB p-4 ^ J! oA^ 1 UH **—* 

: J) AajA l>-W* 

i Celsius scale -' 


^JUll Atjkl ci^Jl ^ J-M 

jrji.^All >>*>1' ^ J*J ‘ f wn r lt (j-® Anders Celsius 

4i.jj 1 • • AijAj frliB A*=o Aij-J Alkiill (Jjklt '* — U—P 

j,-,^ j\U jjj rtiUiLfill <'in.^j t Uj£a (JjCJI plill u4^ j' 

J£ (ji Sjl jaJ AijA u-Ij 3 ^ JkjijjH Ia* pAikiOj ‘ p-4 \ • • (J—B 















^ 'jJ— k4 ij —^ I -Jjjjl JjJ 
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: Fahrenheit scale jUI - l_ 


‘ ij _jlall Jlaj-ajl]l (jj ' i SO j ,_-j Jful jla jjJjll li* (jL_£j 

Daniel Fahrenheit o^jJob ^LJYl l o^ 

jlajjjp]) 1 jiA lift OJa. J j t VI < _C. ^ j 

„ a „ 

t T ^ Y JldCr ^jl jU 11 A^^jj blljLS Laly A^jAa Ty A^jJu 

# 

* ] V ^ AiUl \ i I jmIsJiI j) l j -v I I 1 .''A 


JjU Aalc* j i AjjIaII A^jJI ^ya f_ A 1 *1 T j ^all 4 _2wjjJl 

^ Sjl^pJI Aj^jJ CLl: 1£ lilj Ao>jJ A_ ^ jLjJ AjjUI A _ijjjl 

jl£ ^_s_p.S/l <=»■ j-i!l J] <>jJill jjJJ (jl Ljjjl j ^jjlijaJI l^Ua 

: jjJt-JI JkaJI ^ LuS aIac. J$jJ 1 <_y» 


: Jli. 


i_s-i] J ^j'j ^ 0 »jl_>*Jt Oils Ijl 

* A_JI_J1 cOjI y~ Oil l \ ,T i« 3 * 4_LLi^J 



i 0 0 <i = rt + tv = A. x s i o 
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x rv = rr - 













^ jj tjl* Se* ^Jtf * - r * » «-4 

.-j.r : u ^3 Absolute Temperature *i>- a ^ u^-* 

.Kelvin Scale ^ ^ ^ 

U<^‘ TVT ■» ^ **> ^ 

A^jiai rvr ^ a LU 

T dUi .' TVT + 3g^J iJ^JI ^ 1 J-P* Vj> ^ 

. a tvr UJ 1 41 * ^ X 1 c5J^ ^ ^ 

. ^efl' J >j*>> us <jj* ^ Cr C^J 


t -J-.;; (ij-jiS j ij>> ^jU> ^ ' a J»^ ; W f*J 



| iSJ^ 
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Maximum Thermometer : Lf -^ >>*> 


—.. t Sj3tj* ictaall JJ^* kjjpW ^2 t5r“* *3^ 2 J^-Ji _}!''! 

p^v^Sj. *«4n J w» o- *sj* -ULW •>* ’ ,iJ 

^iaj j- «a Mi ^ * .*>* sj- «*»» J ***** <> “■** ^ 
^ ^ J J-sl W* uf *> ‘Mj* <s^ * JjJ Vj * 
B «iu j *»ja e^t v 43 Bj . sjj- Vp-Mfr- 4 "- 4 




































j-ajlll .yjl 4 *5—-JmtoJjl 

ajIc-^j 4 ^LJi AjjjjiH ^j& ^Itl <£.liill jjj^_£j i^j_ 

« 4 

- iftjirv Hj^l* it liall 

Minimum Thermometer : ^ ji-yaS 4 jl $"11 j 

^^i,>J 4 v a> ^ j£l» 3 -Qjpl! 1JA ^3 it LSllI ^ jli Ajj 4^ ! I ^ ^ 1 n in 

« l^A&] t il y,*\ %2 m} J^Ujj j^C- JjLua J 

, A^_yLa Y^ S T— Hit J —1 

. aUjl La ^jS^aj !Hs IsliH; i j r-*1, ,.1 ^T- ^ jjJI ^1 T 

g-V-V^ £_a AS^kJ t_jj_ua Jui v jLlJLi jll L ^r ^ > nj V V 

.<^L-£j! j 

La-iie. i aJbjLmJI ^--r kJsi _i j 

t i ^-^atl Ajla 1 j At Hill ^J-%s 11 j> ^uua^jj iJljaJl A ik^J 1 1 

SjfljAkll £ liujfl £-a A^jli gjA J^SkSJl 1.UJ La iili i itiiall J^kj ^3»sLzk J) II 

A^k jJ J-> s l" ^1 4 Lto'^l Jljc <3US-a ^>1 •> jjl t ^ tj ■ >*i\\ lT..l--.i\j 

Alt IfiS ^pa^a^pll jJjl tdlj T-' ; -ij L&Aj 4 V £jlS elljl ^3 

|| 1 ^f ) jaij (JSiill . iLifi jj& jjiiiil £-~bJ 


: Thermograph Jri^^ojall -1* 


tit _jikul ^jl! Alicia Ajua^j S*La] 0 J^aJI i^jH ■ "j jL g j. 

bL*i 4 "\ijjl-i s J LjjSu 331 t£0_i Uiliii3*jl 4 tljjl 
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lIjLuJI jpbj Jp jl^aJI £ jIp <llla Jjjl! (jj^j La a Ac. Jil uj 

<jl jla^V) J J^LJI ilai 3jl^pJ! Apjj Cj*£jJ Ijji ijsJi IJj*. 
AjjLjy] J& CiUjjJl <3 jj Jc. LLjki ^jJ l^j J^all 

tJiLJI (jiU&ilj a jl _pJI ApjJ ^Upjl Jufc ( 2.(^1 djJpjj 3 jl jJI 

A^J\j fLaSl Jj 3jlj-lil 4il JiwiVI Jc- AIluiJI CjLl-^JI A3jj - ■ ..i* j 

AjtjJaaaVI LjljjJ <^°J djlcLgj f LI Jiao] AjSsIj s jl^pJl A _ ijj 

iS^- ?JiJ Aitui JS J a jljpJI <^lU, jJ J.Apa iajki. 3ijj]| J& ^_ uijj 

(*-> Laj dwsjl ojfia J Al > i, aal l CjIp jail aji 4JjUu (j_ Spjj t £- ji ... *yi 

i ^ ^ i ft .* Aj^Ul - ^ j'^ j v, 4. ,j iS 

J&i 0 j! jpJI lLiIpJ j [jjuflj ^y’ 1 ^ _jiT t_sl jp jaJi Ppjj 4ji |_a£ 

JjSp Op ( £ jjJ ) fli ^ Jl S-IaJ Jplj J j~a\c. ^ 

l ai’'\ l ^l-aia <jlj Jp t J jjx £j.lj_*11 i—il^p ja J_JI 

eLoJI ejl^p. <PjJ JpVIj Jj3-ll ajl^p. 4pjJ Lailjpl Jp**j Livs. 1 A 

* 3* ^7 Q 1 

: Ijlj&ll d*>i ,jj ^uuljll _ 

L*jj lift Jjxa UJlkjj Sjl^pJI jui; •, *. 

5JLJI t_jlAuiL! £p jjj ^lijJU Uj jj o-bl Liill a jjpJI a llpll 

* aJIjII 

Jajj jAj a jl __pJJ JiIjaI! J j 1, j-JI _Aj il l — \ 

■ J-u Jl'J (_K>jVl 













































CjP- 1 jLi_i j jbiJIJ «•-1 11' AilUJI <ia — Y 

4 jA 4-ii jLuC.1 ^_yaj$\ ?Ja u 

. jVb *1 jqX j &O ^k^l Aia <Lk 
JuJIjj Aj f-<4 . ;-il l aSj ^lc-1 J) U*iGjl LJ£ *1 j$JI Jiib - T 
Clla J*a» j^jaJ U Ijj bJiU (_fl£ *1 j$Jli I -Ojlja. ijiaiii-Ji 

tb —^ > j^i i ^j| i i 4 ^jjjjJ| 2 a l , , t *A \ 

^liujt Liij AjUa jJjij ttljfil Cjljlx. ^_a 

^jc- ^jhoSaJ! uij.,1^ Lajoj i ^k-^aUaJI 4 c. ^ J\ j^aj^Jl S jl j_^ 

JLj 4jUwa *!jkfl L5 Jc -Li-jJl -I4.i l 

4 ^jJ ^ Kafl^Tr j Ajli.bJl I^SLL JE ^_Ibj m ^ 1 t V,l 

* l$_j e jl^JS 

Jjj U| ^UjjVL Sj^pjl ^jj ^ ^Uajyi j -kOb Uasj 

tclj^JI (ja—u aj!^^ j^LuVl J VuiX ttJI jA ^jbjVl (jl ^s—It 

CS^ (j j* ..x \i fjaj t _ s j]lj tjj. ui . T i l l 4 *jjI jA j ja . M illI jAuu jj] j_ 

^kiji _ja_: 1 j*'W j j_ji La jjjjo cLui ^jjjLao jj_>k b 1*JI j ■*■ 1 1 i-'ilii U 

jKaL-silal ( _ f ic. J 1 Va -a a jA4 jj Lkl! j=Jl ClUbii ^ e.1 jgJI ji V] ‘ jK»jV' 
joSj ua (jii-JI _jaJl oLalL 1 ,jS tillj (ja jjiiSJ! jjJc Lluj tjjukJI A*_jji 
£>> jkuu (jl j jUjj j4*J!) jllJ*ji 

* ft'JlSj 1 t II L*S ti.Jt ■* jt 
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lSj^ ur 1 ‘“‘J— 1 4 

UlUJI «l Jfrl) J J^Jl li* * Adibtic Rate JAM ±j0 


: jjJbll j^. •" Jc- pU]l jUjj ( *- UU l J ‘^ c 


Sjl^pJI 4-J - i-iUJI *1 

,^lajjl 

tjl jaJl 4 j„jJ Aj (jVii^'i -4 -^ ’ - ,1^1 

•£^J 


).. I 4jjU " ' ojljaJ' jJ 4j (^ KiAn ^ 


<j UjU ° .(ISjljaJl <* 


J>. ^ £jJ * sbiJl *1 j#U J'iB JJjil' J^tx» J—* f 1 — 3 0—“J 

Sjj=J ^U.jJ t>“ *■ Sr^J 11 *-'j—^ cs—^ 

J) btlijl UK Ail JJ u_ibJI (jc. i_Jaj5' «•'jfB cs— 3 £.'—s^JVU 

Jtjlbj t jUJI IU Uul£S J! e-Ull jUjj ^uUll *! j$JI t-S^j—- 1 

CjU-jJ 4aUb1 JJ Uj pljfl) Jl ^b- 1 Cm '<^ SJjM 

*un jUaj ^uUii *i_^ i s j ji Ujj ju* dUii jU .j o- -b] b'j-* 


. t_iUfi J (A’* 



J ij J J 1 L-L-liil “IijU 1 — 3 J Jr^J lP 3 * - 1 J '— : ' ^ 
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^ SjljaJ UjJ JjUi ^ l 5> jLS J*Jj ^V1 ^1 

i > Ui U ‘ £^jVI £* ^ i>- u^^VI ^^Ul Ik 
lJJJI ^4 CjUiG^lb UUJI ^Lult ^il j^Vt OJ* Sjl^pJI v^VI 

" LT^ oj*Lia]l oik l$jfc (jj]! L-lUaiVl j « 

^ Cr^JiJ ‘ e-^' U^jVt ^ku. (jil! S-lUJl SJjjJI ~) 

^ ^ o- JS' ^jVi £ UiVI sjLj Jj 


1-ilaJ US AikiJI J] JjLJI (j^ 4 j^Uuui CjIjU I'Al.A -Y 

^ylc-l j>i jjLJI dj^JI jja OUS U^i__c. ^L_J a _jJjVl 
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*ij! tjjjaj ^ UL- A ^ ‘ lS^ ' ° ‘^ ’ «-* 
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Sjlc.j Jc -LqJI j( CjIjUJI jl ^1 j y yi 
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jlajjU! (1 V ) fSj jSjiit 

(4SjaJI J*. <jj£j (jia. jlfraJlj Hwjj olcljx L_4>J IaI ' 

’^J 1 >“JjW JUx^Vl J^ jA 

Barograph :Ji1^,jLJl: klii 
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1 >->* <> ^ k^jjUL 0JJ jg 
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u^j VUui £ 0 l> 4 ^ ii jil 141 , ^ J ^ A , 
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^ J} j ‘ = £ 0 i> Jat i^jdl -U u^-S ijj (A) 

1± JS Ijj ^U^il ^ 3^U1 A^il, ^ L. ■■« 

• ’ i 0 i> jJ 

■ J^JjW^ <Jj*$ 4* . o Jl AjsjS ^Jc. ; J^ 

* J,jaJl Y * Sjjlj ^ ^j=J .U^UI ., 

Jjs ijd- r. g-UGj ^jc. j^ui ^ , jg^ a Yt 
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i I ^ ® ^ " 1* ^ S jl J ^a ^ju 

jlulL ) * *0^0 - £ t ^o - 1*1, » 

I J^lll Jsuj (j& ^UjjV) jjU - r 

jUilL Y f t £lijVl Jj^ J *Uj 3 CLiJikJJ 

* jLulLi 1 * * Y, 1 o = TT f £ — 1 * * o ( * o — 

: ^U^jVl 5 JJ1 Jja ^Uuuj jfl ^ jaJ) Jawal) CJJUaj_ 

: u^LSaj JJ ^uVn j : Jaa,% \ a}\ hkual\ OlSUaj - \ 

L?* L?^J 1 a v *ll -Lai-jJaJl jUaj " I 

^UlijV! (jt * " /jr*V £**V' ^ J—JT (jUraij Lo (jUaJ 

Jj (JIJa SjIjjJ! ujL^j^ J -i l ^ ] \ 

j'J^j wijU Jj tJiA t Jci Jj 

J^j Ailiuj <ali£ 5Ja JJ oii i pLA\ 

* JaJtjJaJI rjJala^Jil 

j JLuill yijaall ^aiaJuJl jUaJ — _j 

L■ 1 u u i Ji* JaijJall ^aUaj t ^iiu j t Lj^jl^j VLaai *1 * a JtjJl j 

JJ oLsul ^jjqj r * oJUl 4jjklj /j^a 5_*_lli]l ^Ljj_1) 

AIJlJ] JiiialiJl 'iol l Inw t . <aJ lj ^ ^ t nj iil]j]j S^C-L-a CjIjU _j c j_ 

- ^lja*uVl -lai. <J_^ ^ ^k~i^ \a\\ ^>il1 <jLUj <Qij 
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L VUi 0 ro _ ° r. ^jib W* u^i o'^ 
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0 jj3tf( *1 jfcili t %Jd» “ * cK’J— S J—' J ' J 

2 \ 'Uq 1 1 j ^i a^LqJI p\ 34 JI j t aa± (^Wo^ 
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^^Ic- lg,;ka J ^iiL) ^ 0'j^->^? 

Sji ^ JJ £?oi5 4 ^ 

tlj^Jl uiU 10 b 3 ^' ^bdl jL=H (j-ialii-jl j t A j#J 1 

3* JsulgJ 0 j$J 3J= , ^ A ^' 0^ 4 JJ OH 1 -WW' 

,UJbJ ^Uj 2 iaL ^]1 ^Ujll Liuua oA?- 1 ^ ' 3 HJ^^ ls^ 

^ jjJ LjJ Ja jr.J i .rt il 3 LU- o' c£j^ f - 1 —^ ' 4 * J 
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j£\j Wind Vane ^bjll °j'j j c 4P' a ^' 

tj-aJjC. t ja. Aj <p (*$-“* L>* O'* 

U lil ■ *i;-. 1 J3. ^J-aC- lj—* <-ll —fu ‘£ 

Jl ^ .i:ll jiij (jJi. JjJJ £-1 jill <^bj]1 ‘ ^ ' 

^ia ^1 A^JI ^UjJI i^-O L*Uj]j t^bjM 4^ t_r^ (P 11 VM 1 
1 Y Lille. AC-lijJ iJlulj j£ki 3j^oC- \ \ Jt J* Jj 

* £jjVl CjL^JI fjh>\ J] l*i* JS Ji*if ^ jjl AjjJ Aj 3 Ciiu 

: ^Lijll Jx jju juL*j— P 

: '■ £ ■ ^ * jg Sic* iiU.il > ■ >nj 

Anemometer ijiiajoj-iif-i 

c t 

Anemometer Robinson uj^jj j^>^W 

L -.-Pi S Jj t ^ 11 >- Jil l L * l l l fi l - ^ ^ (JjjS iiC' Aj (jp* ®_?^_5 

M \*W J^-MU ^Lj^II (J*% Ajj \x a II jJj La "n t % j il V * } i j> - aaj l 

. ^j-ajll jj^a oXlx-<s Sjo3 ^ Ac-j^ji lLi!*Ij3 

Anemograph: Jil^^il- j 

(Ja-Mii J ^Ljll (J >*aQ UaI-LzJ Aj J^J 

^jJq^jji_]|i jjjtjja Li ■-* 1 ^ ilfL ^ a Li i Aa^jj L|4-J AjI jiajji aIajVI 
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A& Jjwi J JjiHl] A JLojSj JcV dj^LuaJI v\l Mt 

♦ ^ lj Jl AC _}^ JJjfl Joj-j qj^ojl JaA.ll JjUiJ J 

Electric Anemometer : ^ ^ n ■ ;iri- : 


4j . JtJ Lft jl ^ l ]LJJ=l11 _j jpiXji J - ^ j£$ .Jj^a J j- ^ l i ‘s ^y ij 

AjS^pJl JiUaJI A^j^all j| CjLjLUI st^lUiU ^ A^j^aJl 

* " t 

(jl jjj Ac. Jc. aAlJ uiijgj UjIjj^_S IjU -Jjj J 4 aujU^_S ASIJa Jl 

U-U ^Aj jAlajJjS Jj tiDLuL jUj]! JoVy j tU-il_uliaJ) 
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A*iuj Jc jg , inj jl i U- 4 V^J Sj-ilL-a ^LJI AC. £«Jji 

.Ajj^zaJI lj^ y J\ J <J^J| jA LaS 
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Humidity : a^^JI Aj^LjJI juUj: lilli 

Absolute Aalla*]l AjJa J <j-a !il—£ (j_u O.J_^ £$ h- 1 _ 

J A jSAihj l *U1I jIAj A±e&. JS—aj ^—aj Humidity 

Ajjiijll J^j ^ i . i»_S* ll jgjJI ^^3 CjLJ^aJl ,j^ J.1sj _fljj 
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LaS i ^ylli-a'ill Ait lis* AjjI^IujVI j t-il ^11 ^3 l& (g"i 1 ^ 4 

- {. bn^\\ JjUill f LU» II AaC-j AjSLall <J*j 1 ■vl-i.^l l 3 lj^j 


jUj a^u jc, SjUt Relative Humidity kv^A\ aJLjJ 

J aJaaII pLall ^jIAj Ao^S ijE- S Jit AajjuII _a _ aII 

kli^j Ig jjl el^gJl Jill ^LaJI jLAj Aj^iS Jl ^ j> J ...ih Ci)j_gj| 

i^LoJl AsUa I jl tAjjl^^ A^tjJ q'i 
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. Z VC - I . . X '/ A aJUJ sLa J Ajj*J 
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"UijJ 4^3^ L - I A n J L J* -*.N dj^L^ai oJlC. ^ 

^ic- ^aLjisSn (J^U 4 1 * * ^JJ ^> 4^1 (3^ ^*^3 4, —-1] 4_>a *-iLo >..^ 
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l*-U ^Liij^jll ^ujj 4 i ■ „'' julijj La Jut j 4 ii. ..il l 4 i j L. . [| 

•Uiijiill 4ujiajJI (jit <LatJ '-.i uij jaijJI Jjuj t Ig . j^lai ji j. .*1 1 

.( n j^ji) 
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V ^ *jjJaj)l JW JJjLi O' jW^' I Li v_jjjc O^J 

Ajc. u- a Li-s i Jj frlj^JI ^yatill L$ua l-'ikj ^jII iiiiijl jjvij ^ 111 i - - 

* U jj^aG t _ t>j ^jsi j 4 !)Lla 

Hygrograph : -1 

jj Jiajj ^#JI l^ulc. JL»i*j ^ujl a j&j]| jl^aJI ijlA 
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(jj l a Sjl jJ <Ul jlaJ tjifr UaJjiJl »1* ClfU l ^X?—Jl £ J*—“^1 

(jlja.jnjiJl (^3 JLaJ J* ^ 4jl_jlmiV' O'j^ 1 £* *—*}J 

d ' jlilj jlljij a JH-.jI I i_l* ~ n J'l jjj <-4jD J ‘ ^Vl j t! — ilja.jjlj — Bj 

.(YY fij JLiB) *lj*I 


j_5i_ilja.jjaj$JI jW?' (^ ) j*3J JS-UI 

















Evaporation : 
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• JjAjJI cUjj ^jLLJ ^k. | iI I j 



I. 


<-A^ JU-?- (vr^j juiii 



















JSLill ^ LaS_j-s.pl' ^ - i i bSl I frlc jll Jt^*. uj ^—U 

t iL^Jl ojLa |j-a ^ j X t^A (J^fclill ^-il jK t. i l ^Ic-j (J—* — X £ 1 

-M^TO^i ^J^aC. ^1JJj i.<_Jc i Jj^.jj ^Icjl JSll ^-uol jjikJ j 

jji^aj t ^mi H * $ \0 ^>q a jiaS JjL JjJj t lH- 4 I 

J) ^ ° <j£ U £ jl Jn J^-l (j— b *l_& jll (J— KUt j'j—?J1 «-l* I 

<jial 4 i tAjL o^C-15 Jc jit t A4jl*J <iLaJl <j* I 

. dlcjllj fj^a ijVt ^ia-j jjjj La Jj*J ^ ji-ul j 

(0 jjJi_Ll pL Lq Jjjtil! jll ^ jjjUiAl' ^ jiJ £ 

J] A^jJLa ijj>li (jLa jc. a jUc- j* J i i—fil—1»JI ji jjLj— aJl j—ij 
y\ A l J j jj <, ql (JLJ ^ 4 ^ JP-aJLaj CjI jl nfo *4 

(J-a J* (J^ 4 ^ ^ ^ j" 4 LfH L$ ‘ Jj 4 > ” 

La£ £ ^jjJlj AjLa ^j^ajill l-^-S ^jUl gr K^H (J aJjJ j Aj— j jj J (J J— 

^ o. \ -v | ^ j t ( jJ ta jiLJl CJ^'jI Aj 1 . > jj 

^juLp Apjjll A h i J y 4 jl ^% jjb ^ jjl dilj Ajj—Jll 

^ »,< 1 l_jj 5I Jj J J Jajj ijS *-" J ^-a>ti—iVI I 

jl ^ liujl Jjli ^ ) <pjjll ^ J AuULS Aj] J£ J jl i jjaJLJ | 

, JLs.1 j ji^jVLi jl p^ i l al ' l hAjlII j]| ^ualiiJ 

tliljljjAl ^1 (J>a JL=^ ^Ulj S^l Jill J S-1^1 jll 4 -j^J 

^j£UJI pLJI jla ^g-At nj jli ^ ^ ; >; *uH ^jLLl^JI (J«*j tiiljl ^Lfji' 

Ailj _ La*4jl (jC- ajl-lC. pLall Jjj t ^ M i l Jft" ^Lcjll oOC^li jSji 

WO | 

















t **00* GAUGEi 

^Lsal ^jLjSM f.'x.^ll (* i) j*aj 


STUlI*Ki *TtU 





























^1 ja. l^-lajjl tiLjm Cili I-Ll-aII aLU jx. S-lU <>a 4£.j i~a* Aija-J 

dM*i„ jjj]l lift a^C-lSj 4 LjjSJ A,V° £ jbiJI (j- 4 U^>ia3 Jjlaj {** t • 

4 lIaLaII (jdjjj jj J (J^ JjC- JAal-uui 4- lX) Clllj (J£__iJ 

. . a jjj 4 j'yU Lkil AaLaJl Ls ^y 1 ' t_S jajL. ila . 11 ai* p 1 VL aJj 

IJSaja JTLjjll (jAaSlI ^jljAjSJI plc-jll (Ja.lj Ajilj ASisi jj L*Aj jjjll 1-1—4 

i i j* 'll ij^ll all jaa!—L* al! Aja— ljiIjj #L_c.jil ^1—a ^—It 

pt £. jil J jiJ (jj pLJ ^liuIjl (jlLaiill tjjiall t> {** 

. Aa. 1 j (J jjuiui ^ 

Rain: jWI = U«k 

: jiull jjS j 4jjjJa — 

liiliSj 44. 1-4. .J JJA j ja l 5 jiaA L|51 . /• . 'VA J 1 _ s il (JjlaII J- 4 -j) 

jUj dll jj jj pUil till jJa3 1*1 ja. ^ L>— 4 

i' ' JSull ,ja eljjll dll jlaS 7 T - 11.0J 

." .1 'Ml 5JLak jjlc. jIaaII -Ljlwt (—iSj^Jj i<jai jSfl ^ylc- Jaa“ 4i 9 1 j l*v *lj—fril 

u.,-' ^ ajV .^j*J JSH ^ Instability^^]! d_t J Stability 

4 djLoll ~ 1* 1 < c ■ ' J' SjaAjJJ J-lC- 4*jl JgJI L)lj jLaaVI 

jj j*j La Ijj JJ« L-jall jl jll ^IsjJ* l/1 ^jlA: ^ c' i5 J 

. ^lijjVI J-lt 4,'UJJ JJjS 4 JaS 1I ^ji a j! jaJI (J^Uijl 







Vj J\ pJ tL 6 |Jli cjLuJ) <iu yi U 

‘'J^ 1 ^ Jc -^Ujj 4£^ ,»,_ .^ >1 


(jJLilLij ttoa. JJa ^-lijjVlj I jlJ 


C~ 




- 1-jVUJI oj* JI# jinJI JajLj 5^3 ji . L -,', 




L Ijl*lojl UjisiJ I j l -l . J i SJC. jlkaVl CjUaS uli 


^U3 (j3 ,.h'i , ,u 


Raingauge :^UiIl jUa -1 

t. JAj* Ute U>a 4 ^ U jkJ ^ ji^j 

jU^ 4*- *U Jus £*5 4Ii!ij 

Jib jl^JI jsj * ^^1*2 «.'_oil ^,1, si ZJ , . 

^jyj >J1 pL ^ ^ ^UVI > Vi V^J I 

jbi-JI Lf^ ^bJI g-UuJ Jij * eljJl ^ Ullj jl j ? !l 

ji jwuu uj 4*u*. ^j < cJak, yjj j_i,,n a, X U 

*( ^ 0 f^J J^-Jl J CiL*a jjILi 


1 -A 


* 








Tipping Bucket Gauge: JsWl#1^)1 jW- 


4j-aS (Jj> j (jjLkiill ^Uil) JjbMi jl^ J — 

^JjNi t\y*Sl\ jj^sj i^ya jl^JI t <Jl <iuj—^ Aja3l— mJI j— kail 

























^ ^ ^ 4Li, 4JSIJ g^UI ^Ull LjA-a 

UK Ui 4^1 t jfc J ^ ^ ^ £ ^ ^ 

^ ^ ^ * J -*J l >^ tf J jkJi ^ Ji. ^ ^ 

“-^J 0“ “^>= <jj UL ^i' iL a j iGlLj^S Sjjlj JLi^aj^ ^_j| 

0^ JULj ^U. Ujl Jc <G>JI cJ j- a- s^ J_S ^ L> ^ 

• (n JkillJ^Vl Ik ^ ckk ^1 >JI Gk £ _^« 

Weighing-Type Gauge: AJiol^-r 

Jj> j*j « O-Uil Jl^ ^ £>i ^| ^ j^j, |^ ^ 

‘ J ^ JI ^ LS j M **>* uk« J 

c> ^-u Uji ,> UJk GIT Gj^kj 0 Jj _j, ,_u ...^ 

Jjkl -Ujxj -!i JJj-11 Uj-j *i] , & | ,\ I,-, . 1 .. ; . > 

'*■'“ C 'i ^ T— ,J“-3 s—L.- 

■( TV^j JSkl) 


Recording Raingauges:^! Jas^LijU^-f 

^ us« >ji *U ^ G> u-j* ^ Jl _^ J! 6j ^ j 

^ cU1 ^ ^ ‘ ^ ^>U ^k Gk^ 

^ J GyJlj £ ljjl J| Jikj Gl^l ^J3 

o^U o±j=JL ^ US t^Ul ^ J Gjj ^Jc _ . L .1 1 

| .(ya J^in)ji—n ki o- J^s Gkji iki frbvi ^ e ui 










d>(TV) fijJLSl 


>1 > ^ 





















I 


JajwaAll (JJ > * in ^ 

: jpLoJl juLiil ilill^inp — 


jkjl (jaUa SJ*a1 ^Jc. CjI Jti j£\ djIj^kJI j—° LS— ^ 

J jla Cilillj jiull w >jLj3 o!^ “SP^-^ J. ^tl’w jl jjJ-d i>° ^ ^ J 

# 

y^aJtJ i* nv S& t CjLud (jC- Aa^UII pi-ia^V^ o^ 1 —^ ^ 




















































j\ . Jj> ^ 0 >J ^a Jli. J M**-f * Wh d 4 

t £i=mJl Ijjl ^ ‘U-aj ^ <-U*-J J r» K " 1 ‘^ 1 jU-=^' < '= J ^ 

^ vjft'J I jt a> u Aa.J-* o*M £> ^Ji V uVI cs- 1 ^ ^ f^- 1 ^ d 
J 4 ^, Je. -JUI A^. 1 ^* JS OH (i 1 — il ‘ >- kJ1 

^ ' e A-i—II CaUUJI 4 jjli- u^ l ^J « **-£-£ C.li-^ljJ 

(jLp-Vl J-° JA& ^ (jjSj V Ailii-JI aHJI 458 ^ ^' ll l ‘ a ^ l>*^ * j— 
jl^ajVl 5 Cl jSj! aB 4 JSAJI oAfe <=JL^lj t 4>-J^ 

\j{^ International Meterological Organisation 4 M' *-w** 

J jSj ( JjjH ( V t^ a ^ Sj**.Sfl CjUI jS W j 

/ o Q# u £jl J£ (jljjll o-^l' CJ*\J c&j ^ c&> OJJ* 1 ' , 

• * 1 0 J. 

^jVl C J— 6^ >^' O^ jW- -^J fc^J 

j fi.J t uVl ^ ^ ^ ‘ 

C _U, J] ^ v^ 11 ^ ^ 

0 V i 41«U AO^UJI U*A UJ^ 0* oJ^ 1 c> ! 

j$ jk-11 S L« ^ AiUB • j* L> jW^' <> °M 1 I 

^1 aUJi ^ uW^ ^ cAyS l*Ji ^JiL-i=a^ Jj a^iU^ ^ 

. ' j i'r- jt-^' l jaAic. SjjU-fl i_ 4 >jV' L>° ojau J 1 WH I 

' I 
1 










^ (J J —U V-^Li O—OJ 

<-?Ajy *-“ Ur> ^bljj djjJa.j rljjJI a- 31 _>*=■' JJ l? j ^? 1 

LH^Vb tilljj i jlfraJI (jft bj«j ^-UU! jkJ iliJ t [jV.j ... 

iajLJ aW^VI t> J;AS jjSj c ^l 4 jj 5H ^bjll VjP s, . 1-, *, i 

' a;' r - ( - J bjj—^Jl (jl—a lj ^a j 4 j i-.^l l 

. i (i> jisi ji (jJJ ^ ? . LljjLaj_s 4 aLls— cJl 


- 1 ^ c ' »Jjj-iaj J , 15 i.>jLnJI aj A j j U' 1 

^bl^k^VI 't>J&j £-LJI 4z. £Ujj1 L _...,. ( CjLtil' jxl\ 
iuU (jjLiJl jl^A J_ja. t-ijjiill aJA jLo ^ ^UJI ^jljj LkiJ 
Vj ^bj]l ;> JUj ^ tdbS <_Jiu (^k J ~ (JuJjlLu 

OW' *ji Jaji*- Jaj-^4 


j-WaII (j-uLiS vr- lg.r- 1 y» l 


' 1 \ tT ~ j 1 * J (jlS-0 rJjjLj JJ ^j l j ^ l ^ J t , ^ ^ 

* aIisj Jj^xl] ^UaBj jUJiV' 

aL^I *l>Vl t> IjbS ^ tjlLa jtg^Jl £*ij uaj-Y 

■ S"?"^ cd -baLJI j < a. a ]l Jjjtj ^b^ll oAii jjV 


Clouds: ^iLuull : LuuUu 


frbJI <> OILj=JI <> u^b. ^ i ^ .J tj jSl. 

C>* U ^ J1J J 1 ' i '"-sj (j! $■! j$Jl ^jlidjmj LjUj^JI 0 Aa ^ 









(ja JS (JOJ * J^l jJ} (J^-a L>— 10 W^d J—=^J 

CjliiJl ^3 k-jLajJlj ^jh& 4_Ju^)3 l__iLu-^JI ,5U ^ u-j'v tnllj 

^1 jjl j£ _) VrT*^ IjJl ^ ^ 4_iAA! i 


1~>q l .A ' "~ l ^ 0^ CJ^_3 * ^ ^EJI j; K *flV I 4 . ^11 JaSl— jucj]I 

diu <jl£ jl VJ V jli^VI J VI < IjU^l v^_JI J-S 


^ V-> l ji ,^_ ]| ^ jJl ^ i ^ajl.li11 Lt-miV I ^jl ^ lc> ^jpa < l^i i aN La J 

* ^UaII jj^oUc ^Lj ^ic- jjjUII ^ *JJ^J jVI 

; ^Vttll ii t io^i- 

Jl A .anafl-a ^LclmJI A_i 3 (_^L_J j^-lc 4jA^h ll oJUb ^ r j i ^ jp 

t_JL3tMil! >Lta ."i ^L-u3VI 3A*_] A-aSJI l , i j.^.-y.; j 4 ^LuoSl A^ —]LaJ 

Li M l ^jA. ^_B 4 c- Lh aII A J 5 ^-J 

. (jiiUf 

: wLuall clA&LM ^Lkijl jtild 4)^1:11^1 


^li-a ( j£* SJ1C-U1I o ^ Uj jLj 4 r^h tail ^Uujl rjC- jjjg 

^j 4 jImJI jVI ^5 jJ^a ji J— 

t aPC,U ^-LujIj ^11J (j& ^aSIj Ai^UI pL^jSH CjI- 

m 

ULUsa £^g_3*J jU^aII ^AjjJ— iijVl ij? jL- |»^ ^j—& 

^pLLl A L* ■■ j; l ^UljjI ^jSajj t 4 ^^Lajl 

. JJil ^Uil ^^11 ^U£]l 3i ji 















: Sac La — \ 

J jj jjl aJL^wq ^ ojLc ^UuJ 

jl U^JJ^Vl i ^JA A.W j j| H « n ) liLflJ Aj^Lj <AUa1 Am at ^1! ^ ^-^Vijj « JL-al ^11 

J-* vL^ fJJj t <j jJLJI 4 ^ j*j (JjSj dUjj ^jj I43J 

^JLju AjJjC-j t Jiujl AjI Aj ^*1% Aj^Ul ^^Llajl 4 lA-v 1 

^3*-k-*all 3 A-a ^3 AjjJUl ^jw t^a Ac^ui mj.Ui iillij ujL^jjJI ^liuj 

A3 (jLiA l l i\ *w .,^11 4 ai L-% |^-iijjjJli £ ^^Jli l lIjJu^j 1 x li I ^J*il i 

rf 

> 4 ^3 AiLyu-ill 4 A jIUl l * i» j t AsjSaJI ^^3 l^la O * Aj^jllili Ac ^jj£j 
x o * ^ l-j Ia^aI I ^'UuJ tj^Sj aJcj il-s. >,iH jj~ A" CjIaj j M S *i 

JP 

Ja^l ^ lg-i u^j AjjIUIl Aij t jfU © * * = 1 * 

jfiAj ^Lftjl (^jLji^k Iajj *LsilaJVI ^ Iajj LaAj&j t 

n i ^11 ^jAaxj Asj^AiII *»AA wjjL-aJ A3 
AiJb LS^ (_ff J U ** * u$ k_ 4 J wJ AjjJU H *Uu ) 

. UUuJI 

j}\ ^jjj^iaII ^gic. i$il ^aJlj AjjILJI ^Ljll j^utj ~ T 

c 3^ n u 1 cy* o*j —mu a i _ v 

: ^ jbUI ajL^uJI i ii.jiS — T 

Ajjt jl<Jl AijjjJall 4 jumVI (JJ A^j_=*, l fl l .u^l l J_ ^jj 

AIijAm AaIj ijS-i ^jic. J^iaj L-il^Jt aAc^lj lyj^aj Aj C _J j 

A*iJl oA* ^L£jj! <Jjlj (_>wlja (JJjia U^J 4 Uila^iJl aAcli A^jJalj 


i n 









^ i*lS o* ^ ^ 

j UU Ji uUJI J^> w-j 

^Uill i> £ji 6- ‘ (^ <^ J t3S “ _ “‘) J ^ J ^' 

JJjJj W^ U-bjt ja-aS/l O-Laj]' t> t5^ ■'“ j 

l^ 4 > 6 - JS ^ >-» O* W ^ ‘ ***** &>* 

> <_S^ jj- Jb- ^ ^ 

<Uk (_5-l>aC. t>-J ->_J>J Mf 1 - £}j^ ‘ L> “^ 1 

Ai. J^! ^u-U u^ ^ <e^ ‘ ***^ ^^ 

on si® CJ 1 > cP» ‘ ***-» £^> yjj ^ **>* 

^ jll fdifl ^ C*w <& ‘ u^ U J 

ULu Uii £ l>JI u^ ^ >^' ^ £'■^ ^ J ' ji>B ^ 

, 4^: jjoo (J ^ . Ivih Aj 

!JH L,aiidi,>- 

m L^I tJLSfc jUt Cii^ 1 ^ UJ^ L> V-^ W* J* 

i*j J ,> 0 ^' tM ^ <* 

a> UJI J^y ^ ^j' 3 11 'j^ ^ ^ UaAil ^' J ^ ^ 

0 ift 2U.J y ^l^Sl SJfclS ^USJ jT>^yj ‘ 4y -"^ J_J ^ J ' 

. , waUJI J 0- Mj" 
















: 1 yin ■) jLuuJl dKlil juLil djAal: Lib 

: U ^ VI 

Nephoscope : J*4^ — ' 

t (_>jljaj lJ <S_p- oUjI (ji jU^JI ^ 

.lit j 4-uii Jja. jjA) Jj^C- (jJt AJ^ai-a 4$ j*i <> jlfaJ' UJ^HJ 

Ajj^j ' ^ 1 V- j .(r * jJj JiiUlJ Aitja-JI CjLaUjVI (j— AJ L ya j — 3 4 — jJC ! I 

al^ji jjiiij 4 ja.jpj 4jLi-ui tfl J—■ai j 

«Tuk ^ “ Ll gJ ^ ^ 1 V Lai i (j^ajaSI (jJc- aLxjVI lj—SJ j»—J 4 jL»—J l 

t 41±*-k oAo 4 jL> .all aAA Ig-n J a a (jHI AiLiall jjjLuil (^Ac I^jLuA 

‘'V- ^jugljll L|-^1 I jjJJ Q J j I ^l~> A 11 AjjI jjl J iSjjill ^L-uSl (jj ^ 

^jjl jjlLall J Ju-al^>!l <—Sj3j ^JaSj jJJ J—J_ji! Ja—Lilj J—-a'jJ jl— 

. 4 ll -V .-all 4j]l tliSjao 

Photographic sky mirror AjjI^JI Ij^IUI-A 

4 1 ‘ATT ^ Georgi ^j» (JUJI 'jy-^1 *-** ^ ja*A -i-Sj 

{Vl j=ij JSLillJ UaIaxI <^a aIAo Ijj^j O* l)J^ ( j—*J 

^ j-.. a jjic. ' j ■ Ajjj^JI alkali ^J a i. n j_jAc. AjjjAaJl 4hmi$\ r*ii > 1 1 ' 1 W 

^lr. 4 jjli ojj 1 3 4-)jj£]I aljjJl L*J j 4 jjU j 4 jjL.aJI iljdl 

AjjLujiII l jJjiLSJI oIAj t 4 jj j£jl alkali i_Jjk.lj ^ SJj^jaII 1 jAiISJI 

r . J. >.11 t . j.% aJ ,jjJI mil j^yAc- JjjjaiJl ^ ^ LI_>J 1 L - 
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) V . 







































Ltai > jsJ >. o* W> ‘ >UJ 

,i \£}zj J J-** >*J ** £ - >- ' J ’ '■" '“" JJ- ^ 

Si^.B l^lcUGJj fc'j* ^ oJA 

>1 jM o- >> C 1 - > "•* J -> i ^ ° L -“ i ' ! ' 1 ^ 

W •>' . 4~ Wi JjU Mj ‘ ^ 

>ji J *j) ~jll . » * r*j *? ^ ^ 

ji^j »J 6* u j»J > *, . _>*J V! oi“ J--» ^ ^ 
jjV j u 15 ^ lM 3U »■ -»-“’ Wj Cr^ JJ1 

■i>j W *> > J ytfl > >j *«1 >J JjJ 

JjJtft W L^n J>* yU Jj ^ ^ u_k 

.^4* (3j>H ^'jj 11 j -V*-* 1 ' ^ ^ JJ “* ^ 

* 

j^jUl jsJl o-j* ^ Wil «* ^ ^ ljkij 

^ wJjB jjijii' ^><J 4^0^^^ Jjfcy * 

jl-jVi ***t ^ j* J e>^ v uu ,4lJ 
^ ^ k*a « U*UI Un- ^ ^ W*' d 

Jjtlj* ^ ^ 0jH ^ 

j* Lu^l Jj^ 4 4% J ^ <4^ ‘ dji l 





CjljV (Jjp ^3 I.AUJ L AjUjjJl -p.|_yfci 

' * * ^ t ( 

Ij^jS LjLw^sI I jj-i Ajj^JI kiA_ml! v w.ft bjjl jp Jjj .j^mjj (jbLJlj 

^3 t jA+-filpVI AjtjllLa J^abk^all jj-lii ^ 

• Ajjrvjl? ubjlj£ ^Jl Jj^VI ^u aiu 

” jj^i ■■ jL^ci -&i*j u ^y j^jijSii ^ ajl-Vi 

a ^.1 % aAjL* ^ja s ^^3i vJLjIjV jU ^ic i ,^j _ !l 

^j-a (jJjSb S^JLJ I, iimj jLjtcVI Ibfc ^jU A_ji/ j ^_3 

4 AjVjII ^1 — $ 1; iCjljVjJu—Jl 

Aj'V j]l 0 ^C-L-La1!j ^J^Jtll Aj AJl^A&lt Aa j^*\1I v , A) \ M1 A I Jr: -^Sj 

^ ^UkJI ^ JM u^-Vb Ajl (iLi V j t bjjl j_Sll *xj> a_^J^J 
l^uu (J^g rjlS-uJI L j>S^\: LaJlp t£l]j_j 4 _^jS jS-^r JjVlj i3>*Vl 

“ 1 - A -i 1 *A_lJj AjLjb-G Jiij L llli 1J.Jj t J 1 ! 1 jliM.^fl. ^_3 ^liil ^JjJsLLoil 

Aj _^iJuil (jS^oJ V j ^ _^Aj &J1A ^jV 4 

Ajub^aj A_A^bi ftJl^j ^abJil l^, xvj 4jgbtyi.il ^LaiYl J Invll aj t 

, ^ LaS (jjS_l JS^ OljLuLfi 


JueS)i\ ij^LLl l j^5 jjjSj ^-iil t ^43 ^—lo A—jjaJI -ll—i-ajYI ^—1c. 

S^iiuLo Aj "ib^a jSU iIj! U ^ ^ i> jC. 4 ^Ljalll _j3^J Lii^all 

Ajj^Ji il j iV\il lIjIIi's. jII *lAij 4 —aJ) ^q>, 

Ac- js bj JgS UjLa^^p * j.wnbc- j j^Jl (JjP 

> >»■ -i j A ^ A .>> Ai„>il^ ^jLqj jJu j^b jjuljJI 4 ?"bj 





u jh ^ fAj t jaJl «■*_>“> L -« t-ljL^J 

Aiti-JI ^jaJ ^'^Vl {Jj-j 1 >J C^' J^J ij 

gituS yWd jl Uj^ t> ojUi-iU «_iS>J AoLj Uj <—a_>*-=jii 4 j__c.IJ j 

allG-Sfl J <*-?'J 0 jU 


Jjjk, Jawi>J : £>^ ^ CS^ (— 

j<. ; ^ * Alla CUI j U£ lM ^ui»J Ail J—Sj * 

^ c-Ji j ? JJ (> W*** J .Jh 4 *3j Aija^il Ajjiil Ujl^Iifl LS^ jUc, ' ifl 
^ .»■'-; LS Uai AijL^u jS f jJ ^ ^ ^ fJ 1 f*^ 1 

JjJI u ^ Ullii j t lt* W*^ u 4 ' ^'j — 1 ^ 1 

(jSUll <_u J UJI <jLa o jSj ,3*5*3 J&l ^>4“*^ i-lilall CjL)V 4' J“ 

■ (_eljS ***4 i-ijj»^' Supercomputer 


^ jaJl >rnll cA^LJ <*&*& ^Ujl**B VJ1 j C-aj CjjI j C_JSj 
jJ ^ iUjaJl jL^jVl Cu\S J3j t A5J jiSt .4-^' U 1 —^ »•■*—Lw 
jU-.tl t^AlJ l AjcU.-rjl jL^l (> ij£j- S-lU^' CS^' 4^-^' UIjU) l9 

..u-,.^ **** J! 

^ ^ I 

J ' ^ j*J UM J _jSM i> '-4- ^ J 1 ‘ - J 

^ Lu a5j3J CjU jUa ^4=^ j fcjak*} Ajli 4 i>J ‘ V^ 1 

. AjlSjauj ljL**JI ^JjS' JM J“ 4>?^ jA'4^ ! 










^ jUSVI ^_jj 

: La jL£>U 

: <uis3 CjIJ j- 4 ^ jLai - ^ 

AILj AJULj ;J-Ljj i Ldk ^AjaC jI.1a ;^ ) jljLl 

S J&U AjaJjlIII ^iLj]) L>aJLLkiLl ^j]! A <Jj_ ^ 

(jll <—Jji]l <ja AlLdl aJlA (JliaJj lgj£ Au^tjVI £ j_SJI jj jA_~; j t Aj v>F jVl 

A^jIJaII A q L 11 ^3 A jr-1 r L ^LiVl {jkfl 1JA ^^34 1 a" 1 V> Al l 

Jaij ^lu^31 JaUI dllLj * JJ JLL11 ^j_4 5 » ;Uo1 l 

^j| ^L-Vl J*!*]! (JjSc- JiC L AJi^J CS^ 1 ^-^=>jVl OJ-AJ1 

(Jjjjl* ^LiLi^l dSLb i (J ^Jia S -w i ^ A ]^.o.\ ^j-J 

jL^l a JA ^ iAj t ^AaJluaVI l 1 Aj£] ^ ^ iLol l jIjaII 

i Jjl\ Ajj^J jJ j l ^Ti j -Lai^)1 SjJ^a Cj\ jg3 ^ ^uajVl (Jj^- jji 

* L jLl* Cj^J AJj 

Geostationary Satellites: Laiji* 3iLlt jt AlsLJl jL&l -Y 

(3^ jL jLS <—ajl VI ^Uujl ^Jc. CjjIjJI jlxoll Jj (j 1 LiJ 
^Ail AjjuSU \jUh ^_Ic 

UjAlii J^lu dlL (fc5 i^J t L§AaiJ U 1 JJ^' iJ-^jVl ^3j*J_ mU 

dJ* UJ^ U^ 4 L>^^-Lai Ajo*a Li (Jj3 £jli j! (jSL a _jtSj 

# 

^La ^ djAzd ^lill Ajj^JI ^Aljjai! Aa-iLqI dUij ]yL _gjl ^ 1 ^ 






: -iL-ajSn ^ AjC.LL-£» 1 I jLoiVI JjiaJ 

■ fl*tl j-v ~'1 l ^ 1r_ Jjtl o.1ji-J AjC-Laj^JI ^jLasVl iHsLJ Ji Vm l -13j 

: o->‘OJ s J J-d ~ 1 

jasHA jA 1 * - ^ jl! ^—3 ■ ■ * J j—(Jjl o'—^ 

^ s^iJl cljUV jll ajSUJ tji II { 7 — Explorer ) v _ < * 

dili ^_uj i ^ djljjilll 4 aj?b djl u^j 4 ^ 0 ^ fit 

Jjl ^ ' — u^jj^ U^J Tiros jT^' ^^ 

frlj^Ji i-llau Ajl^jVb jy-& cj "> 11 1 J J * ^ ^ 1 * L^J—^ 

abfe o^a ^ 3 j 4 d ■ i^UJl CiUJa ^ diljjjSl! 

^ -Lii jl^a ^ *1 T ^ ^ ^ ^ jUSI 

4 <iiaj i * * u^jV' Jj^ <i jj^ u^j 1 

1 iSlQ A j ^bclL-Jl pl-lijjuiil AJl*J 4 x* j^■> a \\ aiA <. " r i. ij I xJj 

. Ajj?J Jjjfl 

d if^ l \±^A \ jLnaVl ^ \-v < \^ L) (J-*— 

o* ojptill t yj* ^1j£ ^ ^ * ^tsuijl jI—as) a*—( jjX—U 

J L>° J ** 3 J ^ ^ ^ LS*J fc 1 ^ ^ ^ — 1 ^1 

Ajj ^ -0 (^3 ^u J jSj ItOS O^^r - —^ ( 3 i h^N j 

AjalS Aj ul l ft \a j;" *" j ^ J jjua AiJj t_, L WN mil Cj Ih - ^AjI AjjI 

tljlj j AjIUJI A tjjJ 1 i Mil l CjUjjSj JJ—jaJ 

clijL^ ^jjl j i ^jbaSl 4 l*u\u ^.TuiS^mJ! jli-i J ^ ^^3^ ' j 







U^°J j j 4 4 JJt^ - >r 4 „gj'L’L^ Ljal^tl ■». 

LuL-J ^ °1 ^ j ^ £ £ _ jjl^alll 4 ImL.iJl _& 

4 _J|J> V ^ ^Lta_il 

: A^£ujJi\ Nimbus o- jL*£I 

j*al (Jjl LujU AjSj^oVI ^Ljaall 4 JI£j tljJlJaS \ 1 " £ _C ^ * 

4 ^ ja>a!I &Aa ^hnin^j " NlmbliS ^.lA 1 1 t 'M.il 4 1 Llil i, mi ^ ^ lT~_ 

t> 4UJm <£. jay a 11 a^A t S.’U ^>11 CjU^jIjjSjII jLs 

L£j'j=^J JjV' 

t^j!j^J! jJiHl o Jjl 1 * Jj^jJ ^ £ — Jjjjfjjj j—aflll 

• ^'ji' 


A^^^aj^Lia ujI jjuqIS ^ _» ^jmj jL^ijj 3*^ ^ H V Y jjyfajgj LS^J 1 
^1 cr^ *^ 4 jL^ik Ajjjll ^Ic. 

j LijLujljill ^ ^ V A _li a 4jC. lij-JI jl a5V I 1 3 Loaj 

4 tl ifc 5^J NOAA j CjlJaj^&ii -USj^VI A_La^i]l ^JlSjJl 1 j ^ V 1 J 

j^a ulJljll jj^Jlj t tSjj3 ^ UJjAjuLIa L$j JajJ all 

Ajii'j -iajljjJa ^jJc L^j 3 (jSLatj ESSQ ^ > 1 J jl a5I 

lg_La (jTU jlj 4 lJUI i S^c- ^3 AjljIIlo]) U-v a ^ V- ^Ija, _1 

A _ Lkisjj _) jp-^ (Jl ^|Ea31 4jjLq4 

, i n a Cjl_^uiil! 


- m 













: d^^JI aUJLI jUJlM ^>l^ul ^ JL»£_ 

ClLJjj hi L^j) ^A A' ^J=j ^O^do" ^jUl! o' 

0& rljji' ASji s_iU=l o^J 4 Wj4) ^L_—J SjIj—= j 

I Sjl O^JJ 4 ^£'-“ O* * ■ ^ ■“ " ^O^ -^o? O^W 1 Or—*=■ (0*0—^ 

O - W 0*4 ^L&o' ^-“'o* O^ 1 t-J*-^ Ao-^ 1 

‘ o o'0=4 o <Wo4 u=*U 4' a- <-4 <_4 s o^ ‘-‘li ^W_44o Jj> 

djLa. jJ £ J.£jj (JlOijVI ^hjwl 0-° Wo* ( - ;% 4 1 A^O^ "^'o" L W‘ J *J 

* ^ ^ aJ I ColiJa Jil j *j! 

^ \r. ^jjjjoll .Iwaj L-iX-uill A£j—^ ^ J J * ‘ J J 

l i-v^J l A$^p> ^iTn^j t dj^jj^jj ^’JJ U^ ‘O^J^ 

^JoImUj t ^--W» 6^ W^J * 0*3^ £* W-*^^ o-* 

y v w~ 4>l]j ^ifli j t Uiajl ^j^Jl C-iiLi-il OU;l~i * 41 ^ J _3— 

CjUjJ tOAs *1 j*Jt oWo l A V i ^ J t^O- 1 ' (0>4 4iAI 

. jll [Jjl^pJI £j4U ^ O'M OdO^ CP ^ fWj ‘ “o'o^ 1 

i V- ajijaJl Ao J <—j' oWo *.y f*' ^" iml O- 1 ^ ‘ 1 "' ^ -'‘J 

AijL -I 0*^0^ 410 t oo4' 40U1I ^UuJ A 0^ oW J-S 

ojj t AHiOl (_5_jaJ' '—*^4' Cj\lAa A * o'o^l ^Wo J ioW—^ Jo—*' 

(jla <, <jjljaJ lA=>jO' #>0^ (JJ^ Cjp (W 4>r>JI U* (0-W 11 l4 

(J*iLi 3 ^0^ o 4 " f~M *v? c -^ ^~ l " <iajjil_jJ Ojl J—41 Oj-* 









M!u <jl <jS fJ iJ t L?J^J—^ — M *^ 

(jji 4 jeJjV| i ^ - L- ' =a ^ 

t "i^ 5jJiVl ^t-yj i 43 jlii* CjIa j-lJ UU ^ A^^iiiJI 

^ jjj]1 ^Ua .^ic ^—slII ^—jjS^ <Ja— ljIjj frlj—A^JI 

* *aJI CjILlL . J f c il i^Jl 


jjiJij t tj jaJl (jic-i <>> £ JAJ (jjll el_>*aJI AjJ,Sl\ (jj 

■J ~ 1 ■ -*-' J ^ J 0*j uJiji ^jA AaC-ll-till jUa^l ‘^'-“IjJ 1^-MjUa fl) 

^ (_fill (j^L^'flVI J-iAa (jc tlLajL^a LS ic. -Jjl»j ^-““J 

i Jaik3 Sjl jaJI Aatj-S (jic. Aaluj j^aBj [_S-1*J aJA.1 j -l)lij—U) J— 
qa jiLvJ Aiti_o Cilc-Ujjl ^-Ic. <_$g-lfcaftfl '■—^ — 13 *-^— 

^- J ' I ^ '"■I 1 ' ^ -'• -, ; tllLC* liujV 1 a-1A ajl JJ*—' '—-' w T k ‘ 

t ^ *1 a^ Vh AiljS • ’' ■ - *•* . '^ 1 A aV* 1 'n. a wJLC- '-ijjl ^ l #J rt i. dAj.ulj^ a 

. A a^)£]| l jai Aja«j 4 <}-i i-n ^3 

t a^i j 11 i " it iili Ailjij *Li_*aL»-ll till - ojlx-all (Jl — JJ 

AitJaljjil ^-3 l " il (j-o 1 -A JJ—C-j J ^ ^ 

ais ^ (.lis _ ^Ij l^-ic. (JiM. (jill l 

V- 4JU. (jC. A33 _jpSl till jljjj vllLajix-o pUatl — tllUjkjiJl 

, Jj JJ1 










tflj i \jk jL-ftl J 

a^Ljj S Jj? -. AijUi i^l>B ^ <J& *JJ—“* 

J< ■*,' 4jC.LwJi jtdfal V»*' -W^i L$ 0J>-a ^UlA ‘ ^LT*^' <->^ 
f \ j = > , bL^al Jl<ui lJ* ^J- 4 *-** -3 ' J*-^ =jy~° lst* * t>^“ 

CjUVjII lU'j^ UJ“ so^’ 

oj^ W^ ^ J 1 -^ 1 J 3 ^? L^J 1 uU^'j 

^jjjj jL-ac-V' u^ 0^ lJj * J 1 ^ 1 i> 6^ 

. JuSi\ 0-1* (>* ^ kt'Lti j_ji-ail t>* a ^ 

: ii-j^aJI iLojill jlo^l 

±^,ji\ jUal ;> l*Jc Jj*j J& o>iM l J^ Jj j 
oi^jSfb ^Uii I* jUSt - W-J - Jjp ** ^ u **** 

( J L*i j 4_&L« jUal jUaVi o^*j ‘ -%J'j WjJj uWM' Jj^" 0— 1 ‘J 

s^iu- ^ ‘ a- ^ ^ ^ 

^1 i pX\ J>Q« ^ ojLc ^ UJ^ o-^ 4—J ' LL -J M 

<4^ a^jVi s>« WW* ^ >&' ^ ^ 

: jjj 'UK'ifl tj^c-j-^ 1 1^] (“^J 

Jj<"j *1 jiJ^I iti. lie. U1 _>?■ ‘-u^j j'^ lt* : tA^' 

: JUI jajM A&JL>* J 1 * 5 ' **J t> 


* m 


x 







(j \jj& LoAj : A-ujiJIj Aja^.jil Goes j—>» aL --I... -1 

m 

Goestationary Lai jk+ c^LJI JjuJI a .w, „n cj1_jVj 1! 
t^-iLgJl - Li^J lj aJU—A ll ISjj—J (ji; Li ;j Orbit 

“J^ 1 J Goes JJj* As. y^> ,> Jlij J 3 j 

• 1 W J 1 ^Vo 

f * *** 

W*^L' ^ 4-^ j'o-jl J Ajjjji jUal : MefSosat ZLlJju* -y 

L> -*J ‘ J*«jV 1 G^'j-LLjalj Ljji nw j.lt 

^ ^ JI 1 ‘I V V ^ s Jjilt J jLa5i Ajjtii. CjLj j aL a _tj«j 

<J1iuxoY jl (—ijUaj Jaulj SJU. ' J CilS^LYi « 

r' 1 J 

* J^il! &ja£. ^ 1 

* clj^Yi -Li J>* CuL Jo* j j^k : Insat cA ..-j -r 

oaj 1 LJ Ja L j*.j (j-%11 Lj-> ■ - . ’ i j Aj.ii$2l Sjlall 4_^ ^ U; . j 
Cy* """? ^ ‘ i —-LajI jLa^i j-a Ac. ja^aII aLfc /ja j IL i 

■ > ^ * J Y- CjUjI ^ \ 1 AA J MAT 
Gms2 , Gmsl 4io JLi a^LUI GMS o *. n r jLai aI^L, -1 
^jcj UljU i^A£ J nvv t> S J^ ! J >Gms3 

* Jao^joJl 

Jlji-'YI jIa*1) Jc. ^Jjac (Jaa jlia j : <L- nM| j^-v .t | 

• AjjYI jLdVl (jA (jjSilj CjjDI 















tjS* ^1£ A. < j-lijl ljIc. ls^J • Tiros (_>“JJ^ 1 

4 j\ A * t i 4ji>a ^3^^ 

j i : u. J Jt UjjSj -ujj g-UjjVI Je u'j—“* NOAA 

. CjlftU- C-bu. ^b-bijVl *■ jSH J£1 Aj>?- 

(ji LaJB A * * j' ts^ METEOR _1 “ 

sjsa ^ i > METEOR I 6- ^ *J ‘ ^ 

METEOR II , nvA ls— 1 ) ^ 

. METEOR III 










iaj! ji 

Weather' Maps 

Weather Map: juiUl 


j) A£^L*» [jjS3 a jtj i ^ A_lLoJ) ajpH a!L=i* yb 

^L=k r-_»Jaji AisjjiJI ^Jb 4-Ljjik jli Aalc-J t ^L) AjuJaJjS 

d* 

Ajl«^ (jjiiLaJl AjaJ^a. ^ 1 * JJ L S_^iill aJA c-lil j 

C-il jj^Jl ^3 Aj^jzJI LljUi^a ^ ^ JLulS yl j 1 ^lj ^ j^l l 

dHaj « ^jJI U ri * Ul Cy* ^jE 

^ ^taiiall JU Jh^V pjJ ^_^V AX*Lji ^ jail? ^ J 

Cr 3 ^ jW^ ^ j—i j Vj tlji l>,j 

^Jc, Ul*Jl ^J1 1 " tU;]^i ^^iiiil] Jajp^>ik <r ,\% j— ua\ J : t u-^jVl 

i 1 CjIc-IEjJV Jail i ^v-ajVI ^---^ (J-O Afth-v j>. lIAcUujI 

tjylb ( JA ^gJt! -Luljik ^Jja Aa (Jjj—11 ^ua—stj ^—9j t jJ—a jL—£ \ t T 

, L l l ^ ^y^g]| 


4_Ul£ j l^,nLQ ^1 jj! S*lCr Jl h _j^_lUl J ^_ mJlljj 

^ji^aUc, (. ]''1.3. ^JJ IjiA i JaaLuilll jp^aUfc <_£_ oj ^_II jl_kjgVI 

k_il±Ja]lj jjJ j jrJjJI ^ Jlalj (jjil j i$ j-^V 1 Percipitation JasLull 

Aj-uJ Ji-Q iS QiliiJI ^L-oLlc. 1 lillJSj L £j£_uall J _Jlj 













Aa^j _ I) 

* -^J^ 1 J! J*^*' >11 


: ^l$JI w UJ i 


_U*A ._y=jj^ Jj Udj 


: Humidity : jfl _ 

^ * eUU jl^: > cR«J Aj_5^ U «j*£ ^jbjB ^-. ■- J 

SJhJ ^ - ’A* o' &- s-s _ *~jj\ ^ ,y_ 

> ' J - >,s * jl j’«. j 4 j ujL^JI >_ i> .ja J JL—J J^-.J*JS \^_ 

^ ^“ J1 •> Js •* W-i U_i> xJ, , Hygromete, 

“* ^ *** a 5 -*J Absolute Humidity 

^ ! > Relative Humidity s _^-.n j^jt , , .1 ^i .._^ 


u ^ J i ^ jj^>Jl *'uK jUd ^-, . 

■ sj^dl ^ o j f+zs ^ aL^ 

•* ^ l • • JJ A^aJI < 1 ., 


iJ-*-e3J Lo-i^- Z, c I * 

*'f JA ^ Point - Dew j> ^ ^ 

^ tji L.^^1 U lilj t ^Ul jUjj L, ■ 

ji .wui t> cl us < ulIsui <u jjj ^-^j|- 3 j^ ^_j, j 

ul £^Uy U- e-UJI jUu ,> A^S j xJ^ W 

Ji ^ 0 V . JjUI , 1^1 ; 

^ c^Vl Jc .UJ 01 >i ^ J>^ JA ^ U 11^ 


1 V" 













i »| j*JI i-lA 1 c.1 * Jj^ i, I 1 .! y J (JM^I—In 

. ijt jj! jSUH ^-Lll-J' ^ (_>ij Cjixj ,i 

: ( v LwJI ) futifl - 

l . i^-l Jl 4 , -Q *3^ ^ _3— 

i jL^jjVI CjI Its a ^ jl j ji^iil a-^-a JJ c£^J ; *La—^ Cm 

Ajukl AjjL* k^jlJj JS^ tiB3j *LJ jUJ s^y?* (J^jj 

^lijJV Ayf^ Uiljj 4 JsSLiSS ^k- Lkjj La jLucjl 

U; ,>i! i Ijtjj ajtikl j ^Jc-1 JJ ^L^JL Jjj 

« 4_l^L*a-d JjJ 


: - v iT^-^l P^l jJi — 

Low L-b.^ \n ; ^ ^L^al —J f— 

U£ i Vertically Extended L>J j High j Middl 

J I&jjA: JT J— 4-liJ.ila ^.Lc=l ^ t ) J (J^-^ L,— 0 (j—H 

j^a CumutUS ( Cll) : (Ju—« Cj'—tjAi, 

i jj* i - . a il (jA; £- j! j^Jj ‘ OsJ^® Wr 5 

^li % j;j la Jju j ? 1 a"i j dit Jl:— a Fiufly 4.L—aid! <■' —-d| 
^jaja\j'^J .bj^Ji ^Ji J) ( i rr p5j J£_dl} uJ 
L _iil { v vr ) J&ill Cumulonimbus ( cb) !l u>-J 


\ rv 
























J* <I3S - 

J^, J 


4Jajj 


(v) 


u£j> V-yjUii ^ 




'ijs^Ujji 

u^jL-iuJi. 


j^Uj jlj Sjiiyjjjt ( __i^ J J| p | J (h ; / 
l . ijJjSj t' il 'Cir. 


rr) jiiit 


L £>jYt 




















(YT)j£i 









AjaljJI ■ jJuIu ojlc-j jl jl- ]a*a L 'j I l g I C - ^4-U 

. Nimbostratus ( Ns) uj-^l 
JjlUVI Uja j y-^, ^ j ( Stratus ) AJUkll Ui 

‘ ^ S*'j' J ~~ 4 -^^ja l «* s -t***-'j LfrC-liuj! Ia j4*j JlS-kil jjJI 

j 5 4_Jl£. t_±a^ ( _^i Cirrus ( Ci) -Ju ^ll s ,J% Aiill l —-&\j 

1^1 jji (J- 4 J 4 jJLa jL£ ^ ijf* 1 |X.Lijjl AjJ—J 

j Cirroeumulus jB *dli£j Cirrostratus 

4iUui Jj -nil 4 j jj^px Ajuii t )~t i m La^aC. (_jAj jLa-A—‘-■‘It ^J—> 
Aj>f) t—iljjL (j—a J cC-t» 1—g-S J g K 1 Vj <jj—*'— 

.( i ri flj JSJJl ) 

Stratus j LjatiiJl AjaUUI jj£I I — at 

JSLi Jg-kjJ ‘ aLCj AojLh Cjljlaa <>l OJ^ 1 <A { ) (St) 

# 

j u T*i jStiill J t— : jJa^> iljj l-iL q 1 i ^jl_3 | >4C' 

^ jgkji Startocumulus (Sc) Aui jII aJIaU £jj U 

<LU* ^j Altostratus ( AS) : Ua \—pik 

AjxjA dLo CjljlaS (j-a JjSaj t AiljS Jat lg-it VJ £_^ 
Altocumulus ( AC) ^IaII £>11j aJjU Jal j t ^>*11 

AjIIx. oAC-Uj t JjuS ^^1J (JJjSa jA £> jAj ^»3j JS-kill) 

* ( * H. 

* 1 *>*j l ^ jlaJl ^a^all cTa^j Lo l> UJ^ U 1 















\t\ 





j t ^l. . < ; i j_c i_^i£j 

> Cirrocumulus jll JU^J! A_j;£j Cirrostratus 

' 

la^AC 4J —A J ...I I £ J_i 

^ 1 —4 u—° u_?^— 1 tj— • r i '■ —j-! — gl*»j Vj jj—Ul cl—i-iujj 

.(i rt ^ jslji ) 

m 

Stratus jUb 'j*J LiUaJ ^ULkll . ^..,n i_j 

^ ^ J^J ‘ jia9 (> tjjSH J ( b i; m ) (St) 

( i_! r 1 £ ) ‘-.-I ’ . aS . (_J jJaj jl j J JajLoi I gj La I jA£j i ^jll 

Startocumulus (Sc) 4 jJj11 ^ALUi ^..,1 1 ^ u 
Altostratus ( AS) : Us j*.y Jj s L_£U. 
^ uj^ • l*i- Jal t*i VJ JuLZ c >-U 

Altocumulus ( AC) g- jillj a^LU Jiij t ^jU y ~n 

Aj-C. iJclij i ^Jj JjjSi jj £ y jAj ({ To J^l) 

m 

a Ljajl ^jiall ^^all 4^Jj Ci^j *La djljiaa <ja (JJ&JJ J 

O*^ 1 ul* 4 L>^' U* ^ 1 flh .^j ± \l- .J 1 ^jVj 

^LwajS/1 Ij UnVfl L^j ^^lll Ait^ail _Lm3^)]I C A jLy* 1 -Ljjijp ASjfl J lyl j ^ 

tr ^ ^ jjl^ l^jji [iiljjj 4 SJA^jq HjI^Lmj 4 ~n» ^ tills J ^ A \J*A\ 

jL^jjVI tliLk^a tjli t 4Jaj^pJl oii ^11 j Jh_I ^a - j 

^ ^ jVl Ci l H~s ^ ^j 3 IaAj-£3_j ^lu Ai^i^il tllllLlj 4 \ 

j # 

Cy^ J4A-^ 4ju4sLx a^jQ > XI J aA" m l i 1 j 1 a1 m ^jj 












(jiLiUL) kU^kkl ak <Jab_Ji <a j_. Jj l( a_l k l .jl 5_,^J| 

^ fk uSl J CiLku cl_^L JjUI ^ Vj ( a.I-,' J i 
—Index -ijS J£] ^Ua jj ^l^JU , a 

>Mj U±J ^'j bsjjil (jjii JLbj ^ikj—a _k number 


JjJ ^>kl 3iik j t ( n Y ) jjS ^ J 

U-l kj>k Aiki^j * ( 1 • ) JjS^j Ukjj-j v >k1j ^1>JI j 


0- JSj JV' JjJ UJklj A4 jj*J| ajjjaJ) . .- , 

^ jJ aikui Lk * ( t • ) jjS kkj 0 u^kii j d 

[ * r )*^-^r 


0*_jy} 


-Jj -i U- \J s j-I Ji_ 


*.. liSjfcj 


Jii.j ^k <jj£j jk’jkl >ki f ^ ,.,k J k__oijj 

^ ^-J^ 1 Jkj (jt ^Jc. t iJj JjS fij Ojjkla 3 ; ,„ 1 ; .., 

Jj-lil oik (j^ -IjiaJI Jik Vj * ?&J\ Ik Jji* aj...l ; ..,n ^ J ll 

-.1^11 (> ipkl Jc. l*lih ^ l«k JS ^ Jjk) e k J ^ 31 .k 
j^Si\ a+ji u i^kj t akkki i^i^L 3 j^ji 

^ Ik ^ p kl J- ^ j t (^jkl i^^kL, U^^kl 

ic Lk kJj jjkj GUjj kX J\ kJ^kl ^ dlk Lkj , 

: ^aj UjU>jV l^Jkjl ky kki ^1 

^ <-* ^ : (j—’jVI a^jkl 


1 it 


* ^ ^ f*- 1 111 
















' *■* x\ 
X I 


«■ l/- - 


s ^ ' 


.- V s 7 4r - 


,^Lc.Lj i^i J£ l§jljLu (^1 ^g-A J ■ <^.J-l!l JU-al^c ^ 

. 4 f. \ .,, ti ^ T l^jliljj £jJU J * ^iSLllt 4-^ Ju^ol — V 

: jaiUlkjl^ |i dotVimpll A11 j ■j^ojjl — 

IjtJJ r L-fll <*jJ ^Jj U ^lA JojI CJ jLillj JJAJ—II f 

; ^LiV' 3 1 a j ^jilaU AjjiL&il ^aV 

^ JaLiall ^3 haI I vial jiuJl J J J^ 1 .J® ^ 

j ^Ijil jW^' ^ CjI^L iJlj 

* - ^aLI^A j! Lij -1 ■ ^ d-l) 4 * till J V 

. j*JIj Cjl^Lillj jja jJl £ 

: j^ajl JL*cJ! do A^i moJI ^jl > kuJl 9 j$o>l1; ll$l 


j\ Ay \*.^W j\ ^ jV’j^ Cjl 4ja^ljj ^^aJI -Lai-ja]l ^jm\ —5j 

_ Jjill 3. 1k1 L»£ JoXjJall uil j^kjjlJI —mU 

J fl-l^U Jj^jIjjU (j4J £jbill (jl£ u! J * j^jlL J J 
j! juju r,s * T * i {jj^^ 4 j' ajIUH j 4ijjA-*ii ^UaB 

, 4^-£3jj T ^ ,cV = jLull* ^ * ■ * jl ji i jLuIIa Vi -^jLuu A^ajJI 

AjI^j q ±*jVl *'J_^AC. Jjj j—A -Lai Jail ^jVJ 

L-i ^S ^\r. Jjjj 4 .^JcJ ^UGjVb? n Jai-Jall ^jli 4 ^ jUJI ^_a>UJl 

IjlA <S&J± 4j-aj t ^^JLj jll jJIajjIJI Jil-l 3^ 

4£,Ly Ja -Lai-JaJl v ityvj -i5j t JWr^' j' O^? ^}— 












— 1 

JjsS i JJ J=J UO jiOJ O* *■ ^ (j^o ^5 ji^l JJ 

JSbillU K* - 0§ '^] V] -Jgi^ * wljjiill #0x- (jL^JI ^ j 

t^a*^ "i4. \ ■ **' > ^ 1 /jl j,! t ^ji jill A Ufc^i j 3 I ^jl ^ ^ j B 

Uj jx*jj ^JJI jSl ^ v \udft i£ j^ v i 4 ^ a O'* 1 _£ JhLl-iaII ^ 

• uUVI 

«-!j li-^i^L^ ]^i■ 1 ^j-^l-^l Jlsjl^jpk Ja , 4 < jrw ll 0 4 *—*iaj ^i—-j j 

i ^ l^jj * o^j jOaj ^jJl Isobars 

^ 4 ^> h! jJI Ail^ jii*J <H t*l—10 

# * * ^ 

^V:.i j.,43 j \JOjU_jl AjaOi^l ^/L^sai t A-flOJl A—JjtaJI 

ja l^J OtJ^JjJ Lo3 ^Lj;_jll *3^3 ilA*hlaO jLa ^LLo]1 3— *^aLi£* L _ 3 1 ' ) ^j , - ^ 

j'J=3^3^ ^U1 1 g i^L^xj Oj ^ ^ > A\ 1^0 *' '}^ -Ol^—01 3 k ^ 3- ^' 

* ^T_pV^ J*°^0 jl Ait=^ ^Uj 03^ O' j' ^ J^J £3^ j' 

1*1* JS ^J^VI 03^ ^JjOjIOI ia^JaB mj^j 

«Jjll i Jj^Lallj i ^sju:_J <i _ Ua% (_0c- (_g-O 3 J * 

i jLniLa ^^ ^1 j (^- 1 — jJal l J 4_x^aL^Jl Jajl 3 ^ ^3 ^ ^^ > ■ ■ ^^ 

ijifl ,jD ajUc- 3^ ^ij JajjaiJl &2& ^ J—^ SJ-^*J 

f 

A t Jsait^iJI ^ V i uSj J5j t jLu11a]Ij ^3^JI Ja*- 

jis f l5jl Ajuiij AJlo ^ t*fc jl t iij,l*ill Jajilja. ^3 JL-aJI j—A 

ij!l ^ rjj^j^h iJ^J Jj^ U^ * 3 ^ Sr^ ^ 0 O' ^ —*^?3 

.^5 jOjJI jajSJIj ^I^ V' 

















jLjlL 1 • 1 • ,0 ojliU J 1 • ° 

J ^ ^jB Jj 4 jUH- > • ' ' , T d <>y " T 

^ { H ) IS i jLA» J— ^ 

3 -K1 j l.^1 _jAj £Sjj*H iak^Jl 44^ ^ ^ ^'> 

U-. -„ti (jJollo ^k. { L ) t-JjaJl ^ 1 fl ^ 

. . ji Low AaIS jL-flu^l (_^*j L^;' 





V'^ 


\ zJ^ / C 


^ sv 











Air Masses and Fronts 

: J‘i^ill: II 4 I 


o jUc aJjSJIj 4 



eL«JI j J Aj^U ( 3 * ■■ ‘>1 ^"»^ \\ plj^Jl 3 * \ i^ c 3 > 

L*]HftlLt ^14 b j jA y- ?tl riv.j j>3 AJjjJa 3 3 ^ 3^3 3 -*^ ^ 33 S 4 —j j ^ 
MM 4 J 3 4 ^aJ.ls'y I jj —. ki J i..Ul | i JJb il c 13^J1 v <a11 -S j i 4 i . .i \ jJ| 

niece Regions ji—**11 ^JUU <31J&J1 1 *j Lis ^ 


^ Jai_iJaJl 4 A! 3 ^ \\ Jjill + . ^Ti 3 ^ '*4 ^ j 

o3j Uj j;j > - Z Al ^' 1 343 4 ^ 3j* *o 4_l3 3 II Al£^;^_s cl J 




£ _lJJI ^3 l^iS 


1 J <■ CijH Jj^ 3 ^ AjjljgJl Jj— S]\ J—la: 'K' 1- *jja£,j 

3 * 0 ^3 s —^uoaj 3 a _J t 1 j ' 3"v "m 

gj l$al 3 ^l 3 ^ A*-aLi. j 4j 3 i 3 . ^ 4j 

^ 3 ^ 4 flfrV* - 3 a*J Uj^ja! 

I^j a31^J) aJjSJI Filina t>U.S<j t 43 33 LajjL-*3w ,^i aK< 1 1 t^ < 
I Aji i*>l , **iV 1 3* ^}} 4 liaW ^ 3^^ ^ v. ^ g^JI 3" 1 *> 1 ) 3^ 3 1 

. 4 . j , i . 3 j I La j j! >.ca . 4 jjisi ^ l^j^uSi 


UA 







: J'tfall (Q iml'i — 


L 1 J 1 >a l UkJJU L A^Ji jiiil JiO ^.U iifl l r_J_-r^AJJI 

* I ' 

S-lC L -i j) 1 4 LLa jl U^ 1 ^3JI ^-la«—rfwJl ^ »j- ; ^ 

J)jj-ail \y lYl kJlj^pJl ^ ij i (JaSil <J* j h 

UJj^JL Igj J^JJ 4J }la AjuLa A^jl jgJl aJjSJI w4jLS 13] ^Lla3 4 AjjI j^Jl Jj£]I 

uj<u jIL *(T) ^pJU V >J,J ^ jj~s: J J (A) 

AjlilL ^jjJluj) ^Ic- i A tjj Lai t^%la^ji_Ll 3ajJn?k ^jjL*jI ^_-ic ■ - >a ^ 

(C) IgJ L>* 5ult j* <!j£ UJ^ j-1*-*3a1I 

. IgJ JajJJ A-jiLa ^LaJaM^i jji <-aaU <tS j\ 

^ ji dilillj AjjIj^JI aIjSJ] ^LJ _Ljii^ll ^j ^ajj 

1^3 ,ji ttiib ^*7 j^ajlj <^^1 —Sili 4\1 jL—111 

Jl^rJ /jlSj t Jj m ll ^\a JSI <ilLa-aIl 1^31 ^—2 ■—£jifL 

13] Loi (S) i^pJLj aLSJI *o$J 3*j^j V' <Tia I 1§oa jLLJ -Lji—^ 

<Ii£Jt l * 1 'il *\ li] Lai * (Uj UJ^aJL LgJ ^ A-ijIj aJjSII s^j_jl£ 
Lai 4 (K) l^J >JJ 4j]i Ai^a ^3B C J^II (Lh ^^ 7 ! j^JI 

$3a J^Lih l>*j (WJ ^ij^Jlj IgJ j^ajja ^ Lirll 13 a (jj® *—3 jI ^-t—il£ 131 
: AjjI^JI aJjSJI -" at j ■ ^ ^Jc ujj^^JI 

lLi)3 3JjS L^jU (Pcsk) AjjI jA aJqSJ j—aj 13] : JIj—a 

Cijlill l>^ y^Jl L>* L^JjI ^1 ^ jU —La J — j-<J 

> t^ 







l> M *W*ji jC I4S J 4_a.jj jj^UaJli 

al^j) i > W^ l aLajI 


J&i (Tmuw) *_i JjP Jlj LjJ >jj Ul ja ^i£; jil jU_a 
‘ ^)J^' ^.uajjxjl ,j* CajU Ug_il Jl (_j ^jjz -a J__j Cjl j 1 _ J\ 

l^.UaJ J AjjIj jjC IjJ US t 4_bU -'' UL.,. jj£^_jj 

l Wij3 j^j jlIl ^J*uyi j-o UJ L^jjI^ Uijj ju JO-S4J US I j l uJ 

oi* (a j*aiu jS*JJ ■ < ■. l l-lll l oUo] ^ tljUlVl -Li. aUjI ja Uola IgJ L-. ; ^ 

: 5JUI ^1 jhVI J JjSJl 


: ^1-JI -aJaJI iul^l J^Jl -1 

Jja. a. ' . A >' a. i l jUUJLS fJljjl ,I;U3I jUUs jji j.jSjj J£ ^ c 

J ^- 0 Ulila 4 -Uaj , 1 jl>l l Uj^iSj J LjJ ajj U^i l jJalj_Jl 3 j ..LSU 

ojSll ' a . n’ l$J a jjU_J1 4j— jUJI JjUJa_ui-Jlj j j_^Jlj i,_Lb^ 

1 SjSB j- *-i«aill J tiuSjUl ajl—£j t J U .M l 

jjSj U S-iltj *UH jU » jjjj tjjjjjj sUb JjSil a j_ a ji _ Jbj 

.(A) tUjaJij 14] >jjj J] j^ ^ 4S^pj 

Continental Polar : J-. T 1UI J. .U«1i 2 .ti^ii j-^.h_». 


J Ukll J jjSij (CP) UiJ^pJLi ^IjSII ttb4J J.Jjj 

jJalia -laj Uua.j t 4i*Jl j* jjUl e.lj_jl j U \ Jl 










iljjjjijj l^j£ 3^ L^iaLiall jiJii (j^J -(J-Ajj^' -^«- 

*1 jjJI j-lL-a^ Jj£JI oik ‘tx^' W^'j* Sj JJ^ j^J 

Ji j-a J J*^a3 tj 3 a^ Jjb—II 

j-. iN (jJc* 1 . ’j ’ 3 ‘Wjjji i-^" 4 — M J ,l1 

aJjLdl j$ll JjSII a Ik JlLu .13 j itlliil ^ JtmjJ I 

^ aJSB ^ o2A (3^^-^' 

i *■ ^i (jjS Igjl ^1 tAjJ ^’i*>I I ^J ■ Vifli l a^il^il (J". 11 J J? ^ 

. aJLJJI a jSJI 


Marine Polar: 


\-^ 1 JUS (jji (MP) -jjJ=JW JS1I ai_*J j—® j;j 

I.IiS Jj 3 ‘SrA* 3 J^ (J^aVl (j 3 ‘(X^— 

^iSij aJj^J (31 Ig-jl J* t Vi’iiVi V I Vij-% "I ' Jt**J l _JjL”l 

Sj£]l l ^3 Jjill aik J&j * Ajjlill ‘Uil^l (JjSlI *1 J* L>* V>Kj 

/ kU.J UUa ^UjV J ‘ JUill OjSH t-fc-ai (3 

• LlsjSj jJ-jLII e.liii.1 j e.lall a-lUi (ji ' tu-i'il b 4 jjVJ 


: LjU J^a-i 


(jij[jp ' ^ujlj aLajjt*5) (_5 J -1^1 ^AJjjall Via . fil l j Vi l i a 

: 3J fU»ju frVaHj (J^yi (JJ 3 









Continental Tropical: i^Lall i^wii j^h-t 


jji *lia ^ 4 (CT) J&l! 

• S j*>J LLjil JUi ^ jU^ 

Marine Tropical: a^li ipi^i j-^ii- , 


^ u j&j « (MT) Jja JL Jj£JI oj^j 


'f* jaJl alia Jja US ^ jl.ull 

‘^JJJVI ^ijU! -UiuJaJlj ^^ LaJic. i ij. -tt 


.Usjjjl (JLajij Lljjjl 


lSJ 3 


ij '~ i ^ 1 n ‘-a ^3^^ * K'^' j 


v JbjSj -0L J -01 ^jlioJI 5JI j J^I 


Jt- 


JiSiL 5jjlLJL ^.jlxJI ^!j*J1 JSJ1 a. ..-. 

. <jjlill AjjliOl 

! ^jJ^l a^l^lll a^il^dl J^JI —o 

^ ^J (CTH) V 

J Jbj ojljsJI £iij- *\jtl\ jL l^ic. _»£l^ l*jSlJ 4 JjLmJI a_jjUJ| 

t '^ 1 ^ jittj (_jjlj_0! al j 3 n 







AjjIjuJI J£]l L-J Jib jjA (MTH) 

*' *5 (J t> <-^ l^ij ‘ 

.ULJl .- kU-J I Lajj>» it frLJ jLiJ i> ijUS J^jj 

^ JJ? **» jj* ^ ^ J3S» -*J 

c u jh ^u t+i jl ^ '* } ^ j (j'jj—Jii j 

l>uLj t> La jjUj U k£lA\ Cj UVi- i J I 0* 11 

>ai >u >J 0— '•>-*> 

Air Fronts: ^ul^Jl *. Liili 

* WL<j) j* (/ ^ J* 

* u^jjj ^ uj^y ‘ u ** i “* t - ^ u * J i i 

t Jj# ty >SV' *>-** ^ ^ 

Surfaces of ^ c jW- ^ ^ ^ 

j< *. .-. ij . ? n Vj * Fronts J\ Discontinuity 

^ U sit Lgi. SteljB (>“>■ CJ 1 -^ **~b ^ ^‘ J 

. >jbsr.. jt» 

^1 SSU-.Ji CjUi-oll (^3 i IjiLS dil ji >v J-i>>J 

^-.M l Ai^pJ Lu 4jabi bJjJ W^ u ' ^ Jtu Vj ‘Wj ji2 


>or 





aIjjlsj Ajj^ L j u ^ CjL^j _sJl _)j ^ j—Ic-j 4 Ajj—AU aJI 

SjUc Uja* AjjaJI aLSJI cIjA jfL * JJ— 

4 *^ ^<sji ijji J^ljll *lj*J! jis tili 4 UJ4 aH-£B 
jl Ul 4 Warm Front ajAJI a^JL *ia J) ^ - ^ j 

ijkA J) c^-V j J* - 1 U^J u^ 

-Cold Front 3-ijLil ^ aL^ J=^j 

^Jl LijLij j ^ ^4 <jj 1 CjL^aJI ili - j 

I j ^ J L 11 J T ^ ^ 1 jjjl Aj^Lj 

: Tropical Front ^l^l^aJl-i 

*'* j * cl r-^ j 1 .^ 3 ^ 1 --! 4 In ^^ ^a^lAiIl^j.j^S^-ij 

Li, JLaJill Jl AjjIJjcJI A^jIj^JI J^SJl jJ'£ 4 >j " -1 Cjlj..;,?v]l a Lb 
•jC. jii - Yj t -Lijl Ijft ^jiJ JjS £-a gIjJj-jYI 

Jju >NV t l jl i*ijv A* Y 1 jjj£ la5tli,l l.g^ >iw i 

Al jl Ifjf L*£ 4 t£4& A^jUB Aj^^JI 4— :u) j n ■ nV> 

• X > j W vi 4jAl aJI Li jul _j 4 a j* ■ ^ 

Polar front: i^ikiJl ^ull-t 1 

)£J£? ^r^’jA (>> J^JJ J^' J^' f*^ i>° <jJ 

Jc. 4jjit41 jia^A ajj^JI jAl^jJiil jiflj Bjerknes 


IK 










f 

j i j 44?J i-H 1 "' 

,- j.k.j jji Ujj u 4i-j ^4' si 3 * uj^y u 4^° ‘ ^4^' i> 
oik (jlil J oAjJ <iM j^' J * V 1 ^' 

JjSfl a2A 0^-7* 44 J^ 3 JJ '^J-P- ^4-J- MP“ l>* 4 ^ i “ 0 
l^jjjLjj A*_Su^ 1 «jJ J=- Oji 1 AjjI^IU L^JJ^' C> fjU 

^Sl (jjjJojll AjaLj i>a A-fclUs i_5 ji'i' Jj&l L«i t aJ^ 

c 

■ >.w' l^jjj AitijJI s4> Jjlij ±£-J ‘ 4_?^J J*'j Sj JJ^ 

Ajiliall Jt U jlil Ajjjc. 4 jj* 

tjLkoi U^, Ajjs. CjLjaUijl j j^-alpi 4^ UJ^J 4 1 U^J*^ <4^' 

.SjjAii £-bj o Jijp' 


Arctic front; h-iop-^oJI ha » >J 1 — V* 


»j*j * Ukil ^ yM 3 * 11 jijjjliB i> -^'j^ 

.y j- 4 .^ ypL ^ 4# ^ 

° i, _ r • ji»jp ii. yp i>» 4 -^j 

■ -'ij^ll Jai VfrAj »j* >^3 f*-4 i'j 

.(jjjijiyi jj'3 ;■> H £j> ijjlLJLi (, ’«j» ■ >» 4 4U j j j U jV>‘ n l bj!Xl]l 
Jj JjJ jli. ^ AjSIjB yl*JaJ ^ ^ Vj 

u t*y jyyii _>^> 

J*j < Jjlu ^ vjjiaJ J^J jAji y jyyjl 



^ oo 






(.liilt yj ^->11 ^ j J&I1 £jjj£ iijli- JDU 

Jj-oi ftljl jVI Jai JU*i “ ' 

* 

si* jjSi --k ^ ' J*- 3 * (j* (J^'j 

^a jS Cjl^aJI aii (jj£kj ki. 

I « *il _i ." i ' j i-vl l si* (J jJa i _ s Jc- jj-aJ-iJ <• '—iI aIi .i hiI I 

.l$jk ^-ifj ^1 tl A j. iaJ a jl _>* j* '^Jjl ja. y J 

^ j(Jja Jp ^ AjJaiJI Jjii: -y 

l^jjl^a. 4 j*jJ <^Jjljuj AjjI jA JjS 9J&il * * » ^ >1 

J&j w «jUI ^ic 5_;jl5 J3& y ijy «. 

Aajlio ‘ 4jjLoJI <— l l a li .--a l l Jjj 4_j_)3kJ 4jJa3 

* v ij,'^ii /p 

^JLaAll $j£J - ^ AjiUift ^~T 

±z^yjA\ jaJI yaj*. I4J Jpik tLuau Jjlil ^ V 1 > 1 ^' 
jj^ i> alkafl AiUuJt y (^kiUaVI „> «■ j>J 

jj-a l$-J JM*kj LaS. A a l l Jjli. Jjj' 

JSh jJ (>j t oUjI (jij -i^l' jja. y S^u 

t_)JJiil y* AaJJ jAwolc-Vl (jkUall aia yajjth 






. 1*. J& J^l 

y,,y.-Jl ij£ll o-ai ^a AjJaill j**" "* 

# 

j& clill AikLo l^L I *\S-B t^a J ; » j ‘ ^ J*- 3 * 

<laj oJA UT* '•*** ^ V'j* 

jjU«s ,3^ w v i (jjii j **4# cjUL-uJi 

.<jjli AjjI JjS 


JUlfl oj£]1 - 8.^: Jj' 

I .y t i^a LA* jljajj SJJ>*J s JJ>- ljA' J^i i#* 

j&ij* *j*> J! u ^' ^ ^ -»A* 

. s iii iSjjjiij L-1 jji y-° (j«fi*.ij 


: jU_iaJ4 ILulyJI Jj^JLiL_hP i^ll Aj^aJi jgl*U1- 

Jjlnj J ^ j Mj* 11 4> ^ J ^ 

4 oi^ij J&li s“ Cia V* 1 ^'j* 11 ^ 1 »> 

J; . J\ AjjsA I oLiUaJftl fJ^i ’-•J" L. ftJ * (**' 

^ U j V** *aW*J*l * Cyclones 

. cyclones —Anti 


^ <sY 



Cyclones :(Jlaliijlll) ^uiUill- : li$l 


jAl j^A ^Al /ja jjs^l j\ 4j uLialiifejV I ^>f^J 

# 

■A^ I Jajl^k (j^Q 1-liC Ijli t -LijI j£*. L^JwJa y 

"> 1 “v"^ j j —■ > [^iaj V isobars H ^j! 

jj^y 4 ^Lw AilaiLa j^C v V ^ ^ ^ ^ 1^ I Lli.^ 1 j t iJ| j^ j 

yr $ 

^ ^ * j J jU^all U j U-^v f» 1 

j gJLkl j t jr 4 lj-k -AjjLjjojI Ua^ra% j -1C -ll: j JsG jt L^jwi 

J ^.Lofl ^3 jy-iUL! Jajf 

J- H 

, !-iL4>^ 1 \ Lgj CjiS ^j ^JilstAll 3,1A ^a> .;/i j> t 

Depress it ions or Cyclones J ^Ualisj 1 )/^ U**i»lj 

Anti - Cyclones j^ls-Y' ( _ jr ^ Uj gjj 

■ ( ) r^J J^ 11 4 La Ija j 


h jU-^ 4 *Ua ^Jc .j--aUU ^l:Ltafi3 -aifcjV I j-ifjj 

(JaJ-llI j-y*i ,^JhA L£j3 JLjj JSuUI 4jjL-kaoj jl 


^ ^ i 1 1 4 sU't jiU 1 ■ jm L^JD^Lumq ^" " l *.-^1aA. i V 1 i qI , <'v ij 

J3j t ^Lfl 1 ' * * -La^jlba]] ^ <jj5j Sale LAjiaS (j^Jj tl^ija 


^ * * Jj JSj j' JM-* T • * • ^J] ^jbsJI ^ i . i Tu 

^Jjliallj ^Ij^Jt ^Iamj ^jC LJ , -icLii ji* ^LiS 


jLS T * ^lifrjl AjI 4j1 J] JH 2 t <1 ^Laa] 

j) JakjjJl jl-ijj LaS £ {jAjbviA ^■Lhrfai jj!La 


t 


> o A 





Va S jlj jjl ^ —A JjSJ J 


J Ail il 


;L-aCyi ^joC- 


* CjIaL^j^JI ^j.aa 


i 

^pILoAD o jiSl v ii rt > jL-oc-J »jSJ) ii<<n ^ ju-otJaJa 

(r-) ^jsji 

Ul 4ajSj^Q JbxjJbJI jjaIi ^11 ^-ijj jU^aC-^l J 

^1 S-lLjjilj jl 4 JLJI aJA ^3 1-LaC. {J^Cl^S)S 1 ^j! jpj 

Cm ij—aljJI Jrn.^11 c-^itLaVLj IJLsj (jl 

LJlc i%\ II \ 2 Jt> j I ^ajydL Acl\ , >tjjl ^3 -j>^ qA -iVI 

i * * t * 

JluM Ja^JI La) iLo^jd^Ld LLi^ ^jjSLl J l^pLij ^ ^ 

34 Ji-oJ JaiJl j iauij ill T ^mujU wijJtJB jl l ^r_yi 

1 JA (o^LmiJ (j£< sllioiJ jjc, l*»* *>>11 t U« L >> 




1*1 













( pTOnt I g ~ta J I k^J^jpXJ jJjpjtu-dJ ^j\\ V Nf \ 

* (Rear *^^uVI j 


LftA^j**y A_i* jU^CrVl <ja-ia J j jw noil (J>oj 

^ jA ' ■ A_La fi i,.j 1 -'—-Q ll j Lai i^Jib £,1 ^ j A 

JjSJI A* :;^ IajJlsu *_flliaJl j A^jjh^Jl . s \] j ^ijJl ^.Lq ' J 

ui* * jU^Vt ^1 Air Masses jgJ 

^_pSJl lj3j£ j5l".; ^Iill Cjlg_ajl ^ V- i-aS ^jj <_ij1| J.C}1 

m 

.jL-a&yi vi«jl (f* W^" J-“ ^JJ-1...J 

Alfl ^Luill t J=JI ^JZ jJaliitjlJ tjlill JLaJj (Jj3 j L.^ VI 

'O’ fi Jaj Ujjjl U-JJ Jji J- j»jli <J jli ei j* 

_ # 1 # » 

^-13 A_p*j ^kl jL^aC-J L^f: 4 cliill J!^L=l 1.1a* bjb U!jA 

^ £ £ 

^-1 jji J *. *\y J Ajjj jiL^ ji ^C jl Jm>■>] juaII ^jirv.ill 

JjU Ai£jj iLjjj) ijj^ij b^jjj W WJ fiSJ! C-Ijgjl <bjjj ^ 

.wljjaJI a ^jUII frl Jg_!lj AJjULaJlj U^ajl 


jjialiaJiVt J* * Jr»J! etjgJ jlS Ijj JLoJIjj 

(jj* u- 4 IoIjJI JLa*i (jL-acVI) ^jaJI 

Aijl j-1 ^ ^,llau Ajli tSjU 5iU. 

J^aa ^3 -UUJ1 ttilbjj t^LiC-j AJ_JJ,1 a Lm La 
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jb* t> ^>a ^ <> &J <e^ 1 **>* 

^ J£ 1*JU. jSj * U_*J ^L-^Uij'Vl jjj* bU P 

^j^iilj -jAuiUaJl ^bj (j-swU-flii. jJJ ti$J (j*J 1 (JUjllj 

^1 <> I jWjjKi i.^ ^ ‘ 

V -X', Igjla i j^UiJ JlaJ ^ ^ 1 > 
hLLjljl^ JUsJ Aojjiil CjI Jixi»li a-lUi Uia_Jr* L> <-S J^' 

. <i!ijiill j Ljhg-ai' ^bjl US 

: dU jLJl ^U>11: lUlLi 

U. , jlail j^Jl aUjjl b-UwJj bjjji JU*j L>a cs-taj 

dlliSj ibLoiaJNl aU 4j\*i <>foj UjpJI CjUbUi^V' jj>° £- 

: LJIJjJ (JJ*i i -r 1 J^ (J*" 

Mistral: J jU-*H £bj - ^ 

(_SjI j J-iU JJa (jit IgJjia. »UjI (J UujS Jawtlji t>* SrM-» 

J, .11 ^jjtf ^jaJ Jc U>U' j, Jj* UJJ 11 

iJj^JI SOjA*i ^ILui ^bj ‘ ^ J -k-jUil 

yS Jut jLS lo Jit 00 OH £jl Jj L$JC.J"I J ^) 


t 
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£bjl1 J * CjLialAikJiVl ^'Lj^I! oU 4 4^UI 

<_s4 * a'uhj ,jj^>I! ^aIj AiillA ^Icljj]l Jc ajLja Ju\ 

cJjU Oij t jla^Vt fObilj Jjj ^ik jLJi L> ^ jjc 

kl:LiUJl ^JjUsU <cljj Ujl^jJ Aj-kjjjidl UijSjJl 

* A^iuijjill 1 j4ji;^)3l J jJq 

Bora= \ jjj !\ ^Uj -t 

O-^J -kwj <_j-a j U=J SJj^JI SOjJui £-Uj 

JJJ* <h* gr* i3^ ^ UT^ & ^bj^YI J^aD 

AiiaLaj ^pUj^yi jj^JIj LJUajI J=u jj j^j 4g^aJ| l.* A ,>i U^ ] V | 

^ J) ^ J^J Ulj^ ^ ^Jl ^-Ljj ^Jfc j 4 JlLll jLui 

4-^fl JU> rjji (3* k^ 'i 1^1 ^ ajjj U*j t a^LJ) ^ > V. 

JjSjj (jliUI Ukua ^ 3 jl ^>=Jl ^1 

* £T^O j jUa*S?U 

Southerly Burster j^jjJ) ^Lj -f 

ur^J y'jkal jLj UYj J^U Jjk ^^Ic. 

Jajiuj ^Jc A&UjJj 3jl (jy^Lkjl Jl ^Ajj t S-ijb ^jj jA^k 

t ^13.1 £-*“^ <jjU 1 0 ^yJl^V 3j1 jjJI *UjA (jAaikAAS 4 j lkJ yI 

jUJ) _Jc Aii^J! 4gj^JI uj L>>U^t V1 jjja J 

^JJjj gUo3 CjUaU ^>f]yu j ,L-»^ ^A t 3jjl>^]l 

, Jjall <3^-i US ojUJI JjAiUSjJI £-hj cLJoSJI J] ^-bjSl aU 
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Anti: Cyclones: jLxclil s* Ujlj 


LJajI 1 a j.11, \* j j i ^kjjiLs 

1^4 .>il! 1 JojJai. Aj^A .^Ac- ^Lsljj^I jJlu Lg-J3j * ^j.;S3^*11 Jailji 

i iiii^ ajL^lj j ji Ajji> >ij i ^_g ji > i Aa] i 

1^14 A-1miLmiI J) J-di l. ^ i ^fl'W \ ^jc* La^jSlj ^ Y'X JilillJ 

i ^) \ i ^ oijiulLJi ^ l»» i.>iH i j Jiji jyu y 

LoK e UjV I oji (j^alLlJU ^ 1 fijA J30 

(ji*J ^illj ^)Lu1Lq ^"i r,Y ^Jjl i jSjnJl J=Ji \ 1g > 

£ p| J t ill ^ JsujjIaJI ^ j^Jl ln4 n>ill 

' , , c 

• (JjlalLaJI ^JcA jjj&jj t Hi§h Ajl ^Ic. (J*lJ 

M Lff' 4 <J! j'^ c V' ^ <_F* JJ^ “ Y 

ftlaol £_a ^U_^]l a,2A A^jJj t t^-iljiiVl Jp*-i jS_^)>all jjja c^jP^Li 
l a^^Vi AC-Ll-JI wJjtfiC' JuJsj ^JLfluwoil s „ o»«-Vi | ^3 AC-U-ojl 

^ ^Ljll tjSJj ( ^ JSiB ) ^ > * jb jJ La 1-lAj t 

l 0x^11 <dLuJI cjjUc- AjJa IfclaJi! Vsl^ A^jlj 

i ^C. ^i t ^jpJLaJI Sj£JI ^ 0* QJ ^ A£.UjJ) i-Jjllc ^JLtuill ajSil 

< L ,1%U^13 ^Ujll (ja jJ^SjlII 
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o^jSJ! 1 —imi 


jLuac'ytJJa jS ja (?^) 

^yJLwiJl SjSll ui^aj ^ 
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^"*11 A q Lm aN '' * ^ AjilaiA ^Jn*_i V 1 

jjjj JiLwJl ‘ JWj jL-ac-V' -i*^> *■ jLoc-yi ^ 

^LljJI J=lJ JJ (jJjJ Lm Sji?S Aj t _5jL>U*]l hh-Ja\\ JaJsi 

jjl j’" li^'i *jl <ji£c AJ Ajilua 


Aiiala jja [_£ j>H k» ^>^1 ^'Uljj'S/ A -yjij jU-oCyi dl-iaJ 1 

JJad V Ulu ‘ AJjUil jl j.U a AC. tillj Jc '°JjJ 

• o j_u^ ~. N ■* ‘ A q V-1’ .1 jji _/ ^ ~ 1 ^ J Ay ?> li (^Aa l . 4> A ■ ^ 

Aji jt-=ic.yi 6^ J^-V 1 ^ Jy^y ^ (**' t>j ~° 

l$Ajl_j^. J 3 Ml’) V'rt AjjI jA Ai£ ,j-a j*J J*> 1 J=H ^-JUJl ^ 

Aj^jA J pl'i^k a JS1 jl (jjjiiS (j-a jL-oCyi (jjS^J '- ■ "A.'. 1 W-^Aj 

• WyAjj WA 

i il '... y 1 w l A-i^ui AJj-vll ALjtxijjJI jl 1 al-lk-al 0AX1J 

:d 

JalkJI Jl ^ijjk^l b* ‘ Aal l J 3 ^ ^yc. fcljfrll £J lS J 3J “ ^ 

( jL^cVI Ai-ki AiJalo J AjajU Aj jA tilt jLu Jjgi JJ V* °jA» 

(jiiaijjJI ^>»l l Jalj-a Jl £ jlkll Jj Jail l 5^ AlA* i> 

jjAaiiLuJI j =*.j jl i AjjWaII <*4j ‘-ijw ^ f 

Aak^ ^ J--LJI “■a* ‘ knA*ll ^IJI A* A 1 

ijik AcUuj i L^JJ^) OU^' *'jJ ^ 

AjjIjs. 3-a.jJ Jj Jc (jAaJ 3 " 1 AjaU*iul j f!j| 
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'I gj U,^ * W 4_ijJ=>jl! (jiiliaJ Jj <jlh (JJ^jj i 

. i-iUl. jl • — c.y\ 'jjJa 

4jj1jA (j-0 Sjlc jL-oC-VI >■ jj£l: — Y 
- 4l& ■[> JiSl (> jj£l> (_5jJI jL.aC.yi ^jSc. ajjL 


l^laLS £lijJ uSlIj ,jlc v^JL <ila <■ SJjL «JjS l^Vj t l«jjlja, 
i_w4^ l 3J^ k» ,.ia <iiaia jjSjj jU c Ig-j -ia > >i ^lijjl JLlLj 

■ 

i-^ 3 ^ 5gjLall i—tl t , In. ii ni l (jji £iijja }•*>"•** A.aL'. jj f . h,M l J. >,a 
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rjJa'Ll* Ji-cafiu t ajUw ^ ^_£y -r 

* 1 ^ J J Ig Aj^JI OLjali^jVl Q;U Jj> n'r-Vt jl.lkjal 

SjSB ^ jll w v^jjJI ^ J lift 

ftjill Lai * AjjU {jCr ajLc* AiklJI J lLi^x 

1 ^ ^ Lai JnSaJ t £-SJ_j-ail 1*T» ■ n i l l ^jmjjLjJI ^jmojj t > y^ ^ H 

§ 

J 1 JP-j ->'-£*' u& 3jLc l^Sja. jjSjJ t 4 ojL -Lui Cdjil ,L. . 

6 '-M^ J^jj Jj ‘ (jjLJI J1 egjiJI j. JUul (jjJj JLLJI 

uLiliiJVI ^±i LLi j i ^jL^U^VI iji> ^ Jj£ll jjlJI 

i Ailill 4_ui jJlo -Li^aJI (jialla i_J jjgJI Jj j] JULJI ^Jl 

c * 

■ ^JJj' ij 3 'j* LjAag to Lllc j il^iSLai ^ ^ 

i i^ yi ^*-o < 3 ^^® j' tlilclijjl 3~’" ' ■*"» — £ 

LlJij i ^aj| J 3^^' oLk (JLj j 4J.U1 I 3 LL 1 JI 
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S-ihj ^j- 1) aifc j (Ji^J Jj tJja AjjIjA 

l. a, sil\ ^ijjLii 4 _jqj1jl ^LjJjtii , au^LLa JjjB uj^ £ i£ji juuj m 

. ^J^\\ j\ JL^JI ij2 

: jLulll j^jo tLki) djIyUl JUji 


^15 ^£j 3 etui (Jju eJjlj ^IjA 4jj£ JjJa J ^1 jjj 

^Jc J^j l j*v 'i 4 >^ j i LuJI jl 

4 u iZjL=l_^1j Ajla ^JtjJLijj i ^jlajI 4l3fll 

(jJaaij j> lg_j j* fcVi .^lill jj£< 

j^JI Aiki* Lois JUiil *1 J*» 13 u 4 eliiB J^a dii 

SjjaJl CjkjJ (jJaliaJil Jit itLwiJj t (JS 1 (JjSj (jlfl U\Ui| 

a^Uj Jij L*^ * 4kL^i Jjj£j ekwJI J j- - s*r.\ \ JJJA tU 

- JjJJl f.l"tAll &liil 4. ^ 4 ^ j'lsLhj’yi <lljl 

jjjiiiall .U j^iv Jt ^ jpJ,l L <aii i s\W C-L/l A7>i *.nl S^L^uo L jicuj 
jjt C_fi^>sLi]l (jS-aJ l^La Cj) JJJlj L> ^ J 4 ^ i)H 

CjUIjS {* ’) f*L »*^ t 4ftli'i A \1 i ^Jaiudj 

Ifral l^AuiV (jjoiUl (Jlj^V jJl I 4 JI l^Jj j]l i 

jj-ojl ek ^m5\jj t ji^jlaJl 3e IJ <> 1>2 ^ cLipJ J ijUl 
l|ig {JS ^jpjj Cj-Yk (j - 1 ^ Lj-la (JS t^jJuuk Jl l|t jAXft J 
li* 4>ill ^jl (jJjSfl Cj^UaJ! Cjj^ v jJLpjjUU 

^Lil diic-Lkii 4jL>li *ii>o 4 j\cl ^jlS Lu jg&l Ic-lijJ S jji 
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^3 L^al a 7k \\ IgJj fj^A->]l jj^j^ Lq) 4JU-a^)]l 4j \ A r - 

U^ 3 AijLuj CjL&Ltj lLlAj Vi-a djjlS LaC- ' 
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■ 3 jLl Jl jaj JS 


<g!Vj 

>J 3 ' <4> 

4rjlj ^xajj^jLdl 


4-1 i*l jfLajjUJi ^ ^l£ J 
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, jiujjLJl ^ d»Li iU j! n 1 ^UjJ 

r 

liG jl aJj jJLq j jUll ^ CjLu j! i jjA 
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0 

^UQji 4-S*j j5-jjLJI 

1 

. dil_U AJj jiLaj^jLJl ^3 

V 

jia j jUll ^3 vIjLjj iL ji CjLub 

A 

^Jhj^A Aj&hj pliuj j) l" A m 
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Cold Front SjjUI Jld Jd> *4*a4 JAm A%> ^ U 

(j^UL Warm Front AiiL a ti ji o l $ iy\ \ Jjlaj ^ Ujjj t JjjVi qjIL 

^jl*-rlV * ^jU jll! iu3 i Ul 4 £jU.jAH * -j 4jlS t AojLj ljjIS ) j| La! t 

J-1 jllaSi cJUoji Jaj^4Juflifl CiljjpJl JIajj ; --aUU Jajlji 

CiLuLa a ly^l jj 0 wikJ) JaJljA jjJfc SjjLJl juijj 0^ l l^_i£j^ ^Jj ^ 

^Lu-j L*£ L-u jj ^Ul j 4 i^Viall A^jaJ Lai 4 4| r*fl 4£^ abut ^Jj l^wijjj jjLL SjM 

j^iaj *, i 1\ qjIJL Occluion Stage SjoiVl <Lbj**Ib Uj£j j 

- Lj** ljLHIaj jj) jj u*L*i Jii 
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<i JVJ 
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>j* I 

„ J, s+iji (jjjl Jsi jjc- a jLfc j*A j a,2 jlaM 4 ^.j7> \) 

II 

\ 

£&>* *Ji ^ ^WJJ ^ J* J _P*J JJ J^A? 

t 

, J*-£aLa jniC. jjjl -h*h 1 Ji-aJj ^ajjVl 


« ^jf 1 ja=>!\ Jai ^jc> ajL& 

r 

^Aili l->'v >jJU 1^1 t jJo-u ,JJ^ Axij j*s A^j.i.% 

£ 

. * 3 J ^ 


t ^jli^aiU j! Jjjlila <jjjl J"* LaA^aj tjjjjLa 

0 

* O* 3 A^jIj 


jK* ^ S jS j^lfl 4 i! JJA 0 J ^ Ja-^ ^ A^iaJ\ AjUu 

1 

jA^j\ jjUaiJ j j j 1 w iiajV^ ^rlam jc* l^-uu ^iG 


. ^jLiJaLa 


. J ■ r* - * * ^ 7- ^* ; i Jai JjC Sj^LiC 1-4 _>ajj ^ Jj-'u* ^ 

V 

* ^iil* ^ > ^* ; -» J» l& Jaj LjJajSn £^a*-= JC- <*i 3 * 4 ^ 

A I 

jlki UAj ^ > >^\t j <jjJ j J**j *->jW A?^ 1 ' 1 * 


* L 


* ^ 

LoA j ^ ji*J j ^uiiuil! ^giaij Ljajl ,Ji4J AjjJSJi d jj* 

1. 

. >,oituA 


. ^uajSfl T-k** <JJji Jj-a^La ^-wiii laik IjFuU AIjIj «4-li 

n 

<GijI£ J jjji jAj a J^ aUj^l J] jj^j ^ 

u I 

, JliiLS ^jJ jniili jl A j ^ ^ 
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^ ^ j ca jis tii iiA 

; Jja^JLj <Jl£*iVl ^l.^-Vwt 

* aUkjl^ ! g K > u j 4 ^ i~>Jl 4 j j lU || \ i ^ ^-J (Jiji \-y W 


4g i>jl A-S^p* aUkjl 

4g i>3l JSjJj 
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▼▼▼ 

L^jV' LS^ Sj ^ 

wv 

UJc &JjL Aj ^ 
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A A A 

w“=J^' (^ 
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Ulc 0 Aj ■'V 

W U3 jV' (^ic. Aj^LUI 
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1 4. Aj.^* \ji 



w ubjVl ^5-lc AiSL-: Ajj-i^. 

Ulc. AoSLmj 4 j j ->v 


“/> v 

ijAa ji'l Jc. Aj&Luj AjflVwa Ag_ix 



Ulc* AASLmj A_uALa 4 j ^ 
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r 

nnArv^ 

r 

^uaj^l Jc o jUk A-A^IlLo A j,.;„>, 

Ulc £ jl^ Aj^IiIa 4^ 
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AAaAA 

CK>jVI SJjU 4j$Vm A^> 
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A/WV\ 

1 oJ^j|U 4 ij "i i a 4^_ia* 


---- 

A-d jJji_ 4S ^iC 4 ^ -s. 



















LtJ daxi^>ll : 

’Vt, ^ 

ji A^uij <joJ J) ^ Jj* ^±^J\ L—£ jal 

oL aj t _ s -ij]j w >LiH ejfijj oJ_)^i]l Ly*^ tjj^S I U^ 0 ^1 

^>J1j Stratus ^LiUl j Cumulus Cirrus JU—Jl 

. —n Uiw i 4jtsGj*li ^'jjVl c> jLi—Ji jfi*jj * Nimbus 

■. j&j l^j^' *> ^UuJ Jfr LUSJ 

yja J^l ^3 ^ j U1^= ^ CdLUl IJ 6 W 

. Alfcjliwl 

J] (jjiiaJl -kll^S. ^Jc. L -n >... l l t$J ^ j>°J' (="^j 

JlfLil jh^ Ls-al-i^Lj—1 fii ^ jj-jl' Jj^' Jj^ 1 

( . ^.,11 ilJ J& d jLa ^ JA ^JLJl f-iBj «J*4 

^UujV Uu ‘iliij j Jj -j t^l tA^ 1 ^■> a ^' r^j 

: Ly Aj o-’jfr' C^ 1 ^ ^1 
.( CL) 1*1 >jjj Low Clouds : * v^* 1 , 

.(CM) ^a>*jj Medium Clouds v^T 

.( CH ) UijWJ >jij High Clouds : ^i>d! 






" jj' i_jJ] ( CL ) ^jVl <c-_ >«! -• >^ 

. { Cu ) UJ _>jt;j Cumulus : 

• l_. flj Vl-all L SmjI-^i.iI (_jC- 3 jtac J&J 

. ( Cn ) -di Cumufonibos ^LSjII 

‘ U^-J ^-Ic- jA^J OJ^ Cjjl^wJ 4 jC ajLt 

J >jjj Strata-Cumulus : cr 4 ^^ -_* 

(lA Jb- J Vw L-jl^ui .(jt S^Lx- jAj Sc J 

* AjjjIj j! 4jjj£ ^ dsliiia 

. ( St ) j^jjj Stratus : ujLa^l -■* 

, i_J usi I^jISJ jAj C-jL^juJI (j-a A aIW^ Aiiia <jC a jLx j 

I (Ns ) >»jjj Nimbo Stratus <j>JI uLxu. - 

I r 

I [luj ~ T f\1 i j ^ ^..-. ll Vi* C - -■ L 1 ! ■ .ij Aj jJ ■ ' ^ r^Q ^ ^_ii) I —A j 

Medium Clouds ^lkijlll dkuifrjJI -iwJI- Lib 

:(CM) 

: LS Jt A,nj\ (_jA Acjii ^uaiiujj 

. ( As ) oj-jj Alto - Strams : fjijl* -1 








* jjjlSI aSjjij-j A £ l ira 

, { Ac ) *>jj Alto - Cumulus : £*^jVl ln-jU ^ASj -<-j 

:(FN) =>jj Fracto - Nimbus : 

. ajlc- J jAj AJ JSjJ i’ > - J 1 -' * t 1J ^ t_>* ^ V ’ ^ “^A 3 

:(Cuh ) °>jj High Cumulus : _J 

. ;j£ta i _ r laJ Ia jj>j eLiU.^a J ji'jJ ^ AiL 

.(Sch)>>jj High Strato Cumulus y-»lSj 

:( CH ) Ujoj^High Clouds : d* 43 jol 1 .nml l: IjJ 


; AjljG i ^\\ 4 ^jp 42 hpxJI o 2 Jb p,* t . \ j 

. ( Ci ) U>jj Cirrus : 

jjjs jl N—ll* ^ * bs' 0 1 . "* “ J 

SjJUa J^IL 

. ( CS ) l*>J Cirrus Stratus : yiJall 

. J&iB ja JUi' t-Aa-Jl i> ^ J ^ 

.(Cc ) U>jj Cirro Cumulus:^^ <jUa*4 -—?■ 


S JjSj £& jJl j* 3 j?*— 3 <-h—^ (_s—* J 

. li jll-v jl l 1 jIc-J)A ^0 (JSjJ 


JjM 


(J- C' 


1 - ~ '•' — •) *~. ~~v ■ ■ jl ^-1] ^1 1 1 ^ * 1 — bjlij L . 
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^ Liu jV ^ l l— jp i ^ ^ ^ ^ J jp^. 



k_jl^jjJl ^ 'diu j! 


Cirrus 

Cirro - Cumulus <^*15jll jU^JI u^ 

Cirro Stratus ^SJall jU^JI 

High Clouds 

CH 


Alto Cumulus £t£ijVl {^tSj uia— 

Alto Stratus ^l£jVI -L-ji* (^iiL 

Nimbo Stratus 

lijjV 1 J Jan*j^ ■■ l ■ M 

Medium Clouds 
CM 


Strato Cumulus <jiiU pjll 

Stratus CialiiJl t it-lm 

AjJaia^La * ^ - * 

Low clouds 

CL 


Cumulus >15jll 

Cumulo nimbus (jjjdl ^15jll <-i^ 

-J J ^AJ sljlj 

clouds in vertical 
Level 

CL 

High Clouds ; aJUJl ^uJI i 9 \ 

l ^^ V J ^ J JaSlwU tjac. 

Vj t ujljjlla ^jj4 jjjSuj Igjli l^plijjl o-iii 4,> jVi j t AjtJjl 

I GUjaliiijVI ^s^jLq ^-tlj 1 (jJajflfl ^ l g 1 J... ■■ friau 

1 jpjl . -j 'U. l >ij ^Jc. {Jjy Laja LjJ^ja.1 ^IjjI i ^ ^ IaJjlj ^jIjj 

: (j* ul 
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^2k^J! &jy* ^ ^ A, i% ^jc, *jLt 1-^ Ajlslj^q l ^ a j 

_Jl3 '"‘ > J? 4 L °J) \ ^J^^lll >■ j 1 g i* ^3 a Lju^i 4 I > -v 

i liLskt <*_jLJVIS h* IgJj c.La*J! jj£, i j}^A. <J£*i 1 v t i «J 

t (jiajVl (JL LgJ tjjJj —lilt A* —iil e_s—3L3U Vj 

t£lb V^ j 1 3 j 13J t j.'V i .rfai t j^Jl < _ s i& <Jjj £.La*idl ^ 

* fi^J (jJj jaJ ^ 

(CC): j*l£r»11 jb^Jl ^-t* 

£jL jl ^iaS ^ Sc. j gJij l i-i. ^ ^ jij 

/jj£j A3 Ig VsI j t J^ i. ^1 1 La jaC w^kanjl oJA Jjuj t Lille 

^jjfijj * l^-clijl J5 j %LulJ La 13 A^.i g. Aa-iLs 
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* Ajj^JI i" it kol )V) &LLq ^-2 Li l. 3j^LaJl il l ^jja,j^. Lilt 

{ CS ) : jJUdl 3W«J1 ^ui-f 


^ul cLLwtJ: f-1 A % fr wl L^i J aJIx. r\ >^M t i> 

^JUJ A^aJj CjIjjj^ rj* & ^j5L^aI 1 ^jjjl j£Ji ^3 tLojul! jgJsja 

4^ j£Jl ^jl JjAIj Jc- ^ (^l^w il 4.^jjj J3JI J5 JLa Ij-je. 

* LJS V ^3^ fi'*»3l ^-laAJ 43j 
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* 4jU3j 0 jpiiLlLa JlSl 4^h ^jJc. ^ ^ ^ — t t ' ■» 
* 4 ju 3 j AljA jAjj $^j££ jIa am i _ ^ 

. Ak±& SjId ^_j!a!o ^JU^j u 

. cjjl 1 t>. jl ■• _ /. ^ic jjl % n > rt u. 
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(PPP):^^JIkiidi-£ 

* 

tjiJLj ^LLm -tail ji. ^ (_jjaJl L.A - ^liijjt j^iaj 

J*- '->J ^ ^ ^ 6- JjVl ^UjVl ^ J Jc 

J U> '*J ‘‘d. l 1 <jli iPPP 558 Ail (j-lt La 4 Ira n ^3 !■»« -^" ^liuj 

jLulLa AO . JjUj Li J JiA \ ,OOA = <laa-a]l aAA ^ L.A, 






4 jTfcJa.ta.) 4 j^^. 4 ^ 3 jaj 

Surface Synoptic Station 
Ch 
Cm 



( oh ) JfLi 


4 , flat J*> > 


4jj^ jL^eajI Oa^oJ ^Jjjaj 


^ ^ ^ 1 ''^ djUa^A 4 ,a. W'l^.all 

l ^iLtll -p LiJil ^__*ii. ^" ij- >- 

^ N J l L_i jjJL 4j * w-jLa-mJIj p Lh*JI ^ La — 1 

( TT ) : Ia : »j'j =41 a^jj -y 

( VV J • Lk^a_jj t 4lj^>II — r 
^ WW ) * *>jj : ^jJalaj <>lU — i 
( TdTd ) : U>jj^Aill 4 l*L -o 

! - ■ ■■'! £-Ijj1 — ^ 

( Ch J * Halle. ^..l^.t.ij -I 

^ CHI | « l&^J*a_Jj 4 W>.1 jOa oi Li 

( CL ) £ bfc^a_^j 4 ^ -n'u i i-w n< _ 2 ^ 

f 


TfA 














( RR ) : Ah Ut 1 _B lDU .LiUtf -V 

( W ) : ^Ul ^iUI -A 

(pp) =*>jj *y-n daa ^ui uDu ^ .*j >a 

.(PPP) »J*JJ * Ajc^ I *1 * 

(J-aj 1#jS (j\ (jlS-JI Uu* 33JS f^SjV 1 u* 

US ^JUJl |j- * 3 ^ l$' ^ - L - fl 'jS (j2ll • jjl-alt (jSUVl 

JS Ijjc a-Sjxi ‘‘Uaa-a J^j {JSbmJI ^ 

) ac^i Jmj 3*^ tPJ AiU^yL ISa « aj jU i J I *j*UJ j*^UJ 

dd = Wind ) iU3 >jj (FF) j*j ( FF = Wind Fora 

aL^JI SjjIjJI Jj^ Culi ^jUijj V Ua j * (dd) ja j (direction 

^jj 4 k.^ A jUjVfM J ACrj^iJl wu* JwJ H 4 r V: ^L^>B ^Aj 4 Aiaayflil 

. AjaamJI ,j-iij ^ J^V Cj5j 3*j J >! I 
lr_ l^julS^J AlJ JM3J 4 a J , ,.\i ^ ^^aUd] Uoij 

; CjUUx^II w « JS -Wji I 

( N ) : *U«J 4> M*** U 

jl 4 \*W AL^ialb f,lj*4 l-jL^miII A4aS jjJa 3^* 

Sjib < ■ Vh >nil A4*£ £JSjJ * AajO^JI AjbjU j 

* (® ^ ) JS-i A Tfc j, >|J4 (3^* US 4 kvJ I 






o 




Temperature : {“ 5 J jaJl 5a jj -y 


^UajVl S^lj ^^Jc. ajljaJI 5pjJ Jj^.A .^'....^ 

Jllo Sjlja. 5^jj tjjft JjtfJ Sjlj=JI Apjj Jua.-' , (XT) 
1-jU.jJ O (_£jLij ‘ U a. A . U t oj* ^ ; ojljaJI 5 ajJ ;jl J\ t TT = 05 Ullj 


t-iLUaJ AiU -i il l mi ll a jl jaJI CjLjJ dull Ijlj ( Ajjla 

' ■ ’"'^' ;, — aJ > .. i, a ll ajt jaJI 5_ajj cdl£ lili < ^ I. M /l 

oa* J duA i-Ajji.‘ t V dill ^ j i TT = 60 (jJUll jaJI 

tf^ ^ ^jAy* Ub>U £j : .J JidL^oj jjc 5pjJt 

* ( "* ^ ) f^J l> Jtdal J J* US t .Jcl a jilLI jLoj 


Visibility : Ajj^II -f 

jL_ij ^Je (V V) ■—! J^pJu A-p. in ,,-1 1 jjjftiJt Jail jd ^ic Jld j 
-UU 3 J f* LfjJ! JjSJI (jxU Jd Ja-d j t Jwjil 4 U. .11 

^- 5 -^ or^d ° * •' 1 t>° ^jVli » jd jJjSJLj (jjLiLJ LLi 

5jjj]l s'lU III I jj iiilj (JLa >—l! jla jijSJIp ( j \ .) Aj^dc. djl J1A.J AJ.*, 1 M 

^jU A-ka-aJI ai& ^3 Aj^jB J dUj 4 ( VV = 27 ) L 2U. i 
^Slb l$lld ,Aj '1*jU ^ A. o. Jc. AjjJI CjjIj IjJ LI . ^ Y,V 

if? Uiil£ lij Jtla : jl£ o jc jyjj lj 

1*1 C JJ4 jLS 1 Y U& Ajjjll J (illj (J _d» Mia jla jLS "t t- JL, J | 
Lj djljla jLS A^aUJL, Jld ajL)jll jla jp# jLS A . Jt Aj3j)I L-nlj |jl 

■ I^jl jla jLS A. (jt OjJi V 5jjj]| > _Wi...a 


Y 1 - 










Present Weather : -t 

*CpJa*JI ^iUl j-aj) ^ublaJl ^j4iSia]) (J^mjj 

* 1 jIj^j 4 * 1 ] a£- 4 a ]1 s jiUt J—j jLy <> (VAtf 

lfrJ- LV i*J w uaLi. jjj flljVl oil t>* (4j J£]j 1 — • ) (j^ Juuaj jilij 

aJIA ^3j J£ JjUj Jaut jpJ) ^j^KH ^j^aLic. JjC 

Oja Jjl-laJt ^ ^.J al ^ 5 j ^>11 C_l 3 jll jaJl aJLz*. ^Jc, plijfl 

, 4ji^l'i*yll allafl Jajl^a* ^3 - ^,1 'ig. 

Dew Point : ^-iiB ibi: -0 

{Td I dj ^-Jj_^Jlj A Vm Jl Jajl^p* ^Jt 

-4^^ aXgIsji i ^Jaa^Jj <Lull 3^pl-llt ^ja ^j^sJI j\y t l ^ ,tjhl 

-a^ylcJ 3jji3 

Cloud Types : uv>4 £i^j} -\ 

I Ajl^U ^J1 t- ^ 1) ~^ M 

(CH) *-< jj 3 ^ y jm>jjj High cloud Types : <Jlc. H 

Oj£j jjM jllj 4-UajJI ojjlj (j* Aj]L**ifl AjiUI i ...1 1 D ifc £y y 

. • Jjflj* 

Medium Cloud Types : j>* 


aJU^JI Ajs^UB ^ ls>.Vi cWij (Cm) i_ij_pJlj l*J >jyj 

• t3f*- t>° ^ Wij t <jui L.,i~ l ... 1 ii jj 

Til 










Low Cloud Types - : ... - - 

jvlVwjj 4 ^ajJl £3 jJj (CL)^jj j pJL l$J J^jjj 

■ l>“ kj£j ^ j^o^>11 (ja ilc. 

: ±*a Jb jjJc <LLmJ1 CjIcLu Ci^Jt JiLi UaI . _y 

Precipitation Amount in Last 6 hours : 

fijll alkcl & ^ Sj^ (RR) JjSll Ajs 

^ ^ ^ ? U J^' 'J LSI **—_* ( 7' •) >-S ajj—a 

<iiSJ! t'il>... IjU i 4~a_jj]L A^ajll aJSi! aLLJI CjIc-Lu duJ) l'.LS.., 
jUI A^ J ^ ^ a u .RR ; 42 jn 3^J| Je. j J £j ) ^ ^ 
_>kJl k^j JjS]| I j* ^ £, V ^ jUi 

• ( ° ^ J JS4? if* JL^J! jj* LoS 4 aL^I ^ 

Past Weather : ^^kaLJI -A 

itLJIj JJJ| <- JMi. Lajj Clljj £jjl (jaiUt iajlji. J ), „-, 

^ uLm ^jU AtUSj ij^, ^ **aa ^uij Lu^ ^ui 
I CilcU 1 ^ s>II J 41i ac.Lu Y £ fjA\ J Uj 4 

^Ul oALil J^j tOlcU 1 A^ajU AiUI aJjiM (jU ^UlLij 

jit JjLJ JjSll £- J^-k: j>a J Sac Ajca ^AAloyj 4 (W) AjSJl) 

^ ^ aUJ1 j J*j (1 .) J&aiBj 4AW1I (jxay 















>A\ 4 X-U.JI > *> *■»!! ^Jj A-iaU-a & \ ^ >* tl l 

.4i]UJ| <c.LJl IjjLu J 5 I ^it/Ti jl 4-^—J1 JUllaj 


*UjLJ <&LuJI ,^3 aJU> n 


* 

.aSjLjJ a^LmJI ^b Lij^ac- CAjjhai j\ < _ > - iB CijjSj 

# 

• AiLiuJl 4£-LwJI ^3 1^2b o^j^laLo _jhc CjL q I j^ 


SJa^all OJC. jl 4 j jjll ^£.1* aJJ j j' A_AaJ j& 

. AaAj—- 1^ Ac. L^kilii 


, ^.Lil ^3 jJj AL:LJ( A^UjJI ujLii Jg 


(jrfiJj AiUJ Ac-LJI ^ Vi^ *.M jjj-ij jl £-* Ape -j aL-^Io 

. Ju-cajil c-IjuI 

AajLuJ) AdLmJI ^3 AjJiC'Ji 44, nilf*-j AC-Uj ^B ^Ixa 

, AC.Lj ^B 

,^11 Ac-Lm ^ j) ^Ili KtiA^a jb+ jl 

Ac-Lii ^3 <j£Jj AIjUJI Ac-Ujl <^B AjJCj AiuMalx-j 


. Ul aU uaUl (^ # ) 


J*J 




R] 


R] 

i^i 


<± 


acL 

Oj 3 , 

* CjI 


ur 


^ O 4 >-OC 

















AfiU* ^j£. AijUJl CjIpLw £££11 JiLi t 5 J^' ij* 

Pressure Change in Past 3 hours : 

jjic. ^ . a j ij ^PPJ JjSlI JaJL^all Cj)j4*a 11 oAA l ^Jc- aJ^/- ill r* “~J J 

U;. >.1 1 Aj£ Jiiiil ^yiJI JLaJill ^ 4 !n*» 4. fi j* l l a ^IaJ! (j —aaj 

Uj Jjijll Jj*UI I AA 1 JA.J1 a U> (_£ ja—L ino Aj—C- 

| j y ^ _ ) > m 1 c ^ J'~^- ■ -' ' j i lax .A^ll j 1 a ^)j3 4 ajL*.J1 '—J 

J jaJI ■k.T.i.^ill j JIaJ i_5 jaJI ia » -. oi l (jJJ jjill (j^ '- 1 ] —* * jW—r ^" 4 

^ ^jj 4jla PP = 20 mb Ai^ajS) ojasJ AiiUl >_jIc.Lu 2a!0 ^3 

. U;. ^1 1 CjI jSj (jj*j A3j I 20 mb <ii t>ilJ 

Sea Level Pressure : 1*^1 -> • 

jik- ate ^j=JI WiJI J* WjII <PPP) JjSB 

jl£ Ijl JHa 1 (jSjVl eJLv^jJl jilijS/' J^Aj J>' 4 J aAljAj * JaJI 

JLLsJI J jaJI Ui^al l <j1 (jli ppp = 119 (J jl—y 4 b-W i l l 

L;. >.1 1 Ja*j ,jU 4 jUil l 4 j-J ~'II (ji 4_jl IaJj 1 jLulii 1 • \ 1 “ 4.1a :> .. al ' ^jk 

Ji Ai Cl A>jj ^ liilil 4 ^J±i . jLulL 1 •O . _ . jjjj ^ j]JM—j —aJI 

^3 J-v ..mfl liA . >»11 (jli IaI ^l-Laa ij_jJ Ja » f 5 J® y j«—“ 

1M," 4 UJ sAA Jai*Aall J ^*-0 (jli ppp = 916 l-a 4-Saaj 

ij'^ V ' \ .>iii i aa (3 j^ * 111 l> jW^* 1 * ^ l>^j 

iiJJJ L AjjIj ijibil A*-ajll 4 K~> .J a__)jl J (jlc J > mi jjjll J' n' ~' *H (j 4 ^4* 


Y i i 


















'.■ii ^lii'ij (jl^i.1 (jl j.. j-»'i C ojlA < , n l 7> Jj 

; ■" J] 1 j ^Lj_) 11 At Jjjj oL^jI LaAj Lsfii 

Wind direction and wind force ^j"*j ' 

^23 <L,-> ^11 ^Jt ^bjll U-^ (j? jaAj 

j^iSaJ JIa^JI ^>a A^Ji-o j CiU.jJ j^c. l_i J <J) j ‘ jll 

> ,~V = i_}S*Jl) Knots sAtaib (^lijfl ^U^JI 4t Jui Lai .AtLJI L_ijtat sU3 
<> AlaJjJ ^bjll **■ J*“ U^J {^ > A j' '-£* 1 A ° * j' <4 
j 1v ^qU o-iic, (^ ') Jjjiall * ^bjll L$ls Sr^ 

V* 1 Y V ^Ujll aojjuj L* jjb-^ £ |^j 

l Vj-W J dd ff 

I ^ibll i jf^ ^ La^ aJs^aII _Jlc ACU-J o*Ht T £ Ax^ ^Y 



(M)^ JLa 

Fronts : -1 Y 

* * 

^j^jj <C AxidiMill ^jxilaJI -tut U>aj ^JaJj 

£^aJ jj i U jSi <3^* t> JSJj ^3 j^j AillL-dl OlfjJ 

«l^ fixTi ^ JA i / > u% < _ s Jc- ol jiiifl ^ 









jr 


. \>i' Jui , 

■ J c 









Jl JaaII 


wULI 

The Climatological Maps 

tj* 4 i iVifl J (JljaiU 4jlj. nVllI ajjj-aS\ Ja*I£ 

m 0 m 

I.I 2 J J L^I "wi 1 A^jjSk. jS La Sjlc-J t 4 a^i-v. ^11 ^JbJl ^jlaL* 

b La^_La JS J=U4JJ jJA^U-a jjj*jaJC. jba>Vl j^a*A ^ Ja^Jj 

j* £ JJ JaJIj^ jSfj * jUaiiHj £LjJl j (jjaJl Lit > hll 
* 

La IjiS ^jaII j & Lai j«Jl ^ic- j1,UA 'jA-^a J^.aj Ljjli wbujjdll Jil ji 

. lIjLm jjpll 4 Jj*j 

Jail jaJl jl A^j liiji t jaj Ljjia bal j«Jl ^Ld j] 

^Jc. jA bal j* •> \\ (jl bla jla 4 { J*JI Iaa jc. Jioiu V * 4Aili*ll 

^Ji rtfi Lwij \ ^LaD -Lcl ja, jl AaJ tj-ajSfl ^Lfc**» jAljia 4 _lJjA 

£tk*i ijHJjLAau ju£ jib £U*U jV J^ljLlI oAA Ja ^Ijj] ^ 

- j^ajV' 

<jLijll jj (JjjjAj ^aII ^laJI Lai j«Jl Ciil£ Ul LJ 
Iaa j*»jIa ac-L*u ^Lull Jilji j]i 4 iL ^ /Jl ^aJUl ^JUl jjj uDL^VIj 
4jUiu]l ^ jib ja £U*U Lai (^1 jilt &AA j* j££ fS A*JI 



(jl£ lij Lai i lfCLa .1 jl AjiLi*jl .—Sj^Jbl *ul_Jb ^Jc. i_a v i' , i-^ v /1 j 

j-Ja« pAjJi .S bjja. (ja Aj-JSyt j* Lil j^U , '.^11 

<ajB 1 JS ,jli 4 U^‘ l ! ^ A^Lila ^U! Jl ^LajVl 

I4I1J J - wai il ^ L5-JIj 1 AjjbLaJI j ^ jTjji-il l ^ua‘1.oiJI (jJaxj ^jlfc 

J djj^j 1 r libl Jailja. (^Jc. ' gl/l<U j - -^V Jblbj ^LiJI Jjjj 

ilibbill (jl Jj 4 ^lia]b J-llj jj J Jill ^Jiuj LaS. j-ij l . ^'1 1 
Cl! 1 SL^JI l_s9j 2 Ajubill ab^jl ^^Je* Iftljjj 4 Sj^-I 

AibS (JXoj La pJa] ^ *Uj& ^ (jLajyi Jj^j iiau (jill jA 

* «*0j 2 

iluiaJ ^1*11 Ciauij ^1 A^t-Lall (jJUaYl f.iai <jAj 

£Jri " J fj$ ^UJI (jalLVl 

o- j'^- J - 1 ^’-^ l £ ■ 1 ata a'— ^ " Berghous 

ij-UaVl Jilj J^bJI OSjll ^ A^UaJI jjalUaVl J~aii La! * 1 ^ 

jjilj Geiger&Koppen - Jfj£ JS <u«j ^Ji 
t> " Hand Book der Climatological Maps " ^b 

• AjjA^J) t J l ^JUpVI . aL' jA ji'i 'J c.| j-v 1 4 ,^ 4 

:Ua U^-** J} Aj^LuJI f jllj iall jaJI ^LMiSj jjSajj 

^ tJw fb*j (jjfl yij : 'Ui L L J l jail jiJ) - ^ 

Aji^aj sjjaoJm: 4 jU *ulc.j 4 jV 1 jJsaa JjS Aibi-J AjiUJI 

4 iajIjiJI a AA J n^To j , AaLJI j^ll A H -«■ I J a A \ 




(JjlLoj > Vn.mll jjall t jJoaIIj ^LjjIIj Jaijt-iall Jalljiij 

JajlaaJ] As jjh JalljaJl j* ^3 A-iikLlaJl j - ^ ^ B 

jj«lkUI Jalljij i AjjI l*\a\\ ajlj^il JajJaA Jallji. Ji-a AjjLmIaB 
JajJ-i< Jailjij ajl j^Jl ji±Jl j ^jajJl (J-Lall Jail jij i ^g jl jaJl 
jLxaII Jajiaa. Jalljij 4 nil £pj/ jl ^ ^ J>-^ j jLilaJl hit > rill 

fZjj i 4 jjL*UaJ 1 ^jill Jajla^ JalljikJ Ijlj^i ^-q^ijj tlfcjhJC-j ^jLmO-JI 

* m 

h'll^La Ujj jj Jallj^J ^ 4^,11*11 j^alidl j CjljfclJal! aJiA £jjj3 

* 

. j£j£ ^jl LajLn 

: <GaJI AjjLuII — Y 

IfcjjCj ^LjB dd.ljj_j S^aC-Vlj AjjIjJI Jajh%\l j-qj 

4 JailjaJl ^lc £i jl Vj u T ' ■ * Jj ^Jll ^j]l j-a 
^JLjA J I Jl IJa -Lfaj&J {JtLmJI 4 ■'N1 ^11 j*-aU*Jl JAaj ^ 

ljj]i JtalLj t JaltjiJl Jc. ^Sjl ^ 4-iiUJl ^j^tjl) j^J ^1 iVn J 

* ( 

1 JhAjS IJTV ^juijll aJfc Jk-«^ djlc- AjJUj (*JMJJ IgJ^lj jiini Jailja. 

. 4 jUlll 1 j 1 .4aJ jj jSLJ £ jLa A^oj^ja jj&l ^3j Jail jaJ j^a 


t Jw jiflH <j* (jjamflll jjJ^J W J^J*J ij-i-*) L<u9j 




The Climatological Maps 

AlafijuJI CjljAUall j A^lld! ^>i-aLi*Jl £jjjj JojIjaJI oJA JjLuuj 

Uj tajl^pJl J^alic, ^ij j-u£ -la* Ujij UjISa IxjjJj l$_i 

aSj^ Aj Laj Ja**>ill A-lLa. ^ja Aj Jaijjj 

1$-*^ U^Jj < jia-allj ^L? j^JL-all j ^JajuJ ^^Ic- 

-IojIj^ A^lj^j Ijj Jtilljj 

S j\ jaJ) Jajt ji ; Vjl 

AjjLuJIj Aj^^kiltj A^ajull OUsumjjI*]! A^JjJj V jl I^Ujj 

* Jl^ll ^ ©J^pJt 

Aj^uJIj Ajj^Ij Aj^oj-JI <*•[ Aj-jI jAj VjI l-llij 

* j^ul) 

Daily Mean Temperature :S Jjz J a^>J ^jJI ^*£*1- l 


C-DL j^y* Sj^aJI A-^^jjl ^ajJ) Ja*jj^±A]| c_iLu^ ^JJj 

AjjLiJIj La^l j t .^ a AjkjLuJI AC-Lt^Jl 4 c-Ljjl 

4 ^ 

^_Ic* -lajMJ JfjLftll L-jLuii I^Lmh* A*^itjjl AjIIjJIj Jji_J 

Sjlj^JI j-i C-ulS jla 4 AjlH-j ^Jc- Aj! 51!JI cJe-IjiJI ajia ^ ^ 

Jaijj^La jli Aj^pja \ 1 AiltjllJ Ajjia 1 ^ Ajjlillj Ajjia *\ 

■ ^joii sjij^ a^jj 


XoT 





6 + 36 + 11+ 33 

~3 " 3 “ 11 " E J^JI U jj 

J - ljI ** f= ^ Wjii cds la u 

. , JjLJ ^ ‘ A: MJ Js <* ^ J-w J u l (Lu tc 

ULu-9 4*jLJ| A£,LJ| j j vi - i -II 
• -mim, - ^ *CjbL 

V 3 4-JUIj <jjl. “ \ 2 Cul£, IJ; - - I*n 

. J J*± J~B. <uLJ| ^ ^1 j ^ 

v* ^iis ^.vij <djiij ■ 0 w ' -ic r i 

, ' ULi4 -WjUJI 4_e.|. ,j| 

a 1 i * <.:ji. 3 i r cds. jj]| ,., _, . . , . 

(., , J OMJI ^ ^ ^ ^Ul 

^-JjVl CjUI ijl *3^ - j 1 ! i 

C5^ 1 tfk' ^ ‘ iHJ j 

= 13= ®_jt_>aJI A +,jj 
<^jj 9 + lj + I7 + I2 _ 52 

^ ^ ^ ^ ^ ^ 

* > ^ Wj ^ ijljsJ ^ ^ ; jju 

•’ us 

. Ajj ^ ^. j0 £6 + ]2 = 38 

2 2 9 ^ a J^ jj 

,5^1 ia*jjlaJj-T 

Monthly Mean Temperature 




O* i ii t-lLik^. ^JJJ 

j^i]l ^LlV ^ .^jJ L" it Inm jp^J ! 1 dlhj t ^_SL1'—ill 4_L*juil t—)1 ll * >t jIloII 

: 4 jtJI pU -Lit W JA *^ J 


^ ^LV Ajji jJt CjUsumj j-uJl 

--------- — JjUj Jt^ Jul ^^_Ml]l Ja*ilj£Lail 

' * 

Ujj X) lAJJfrj jJlu fU JJC. 

.oia, ^ylc JS ^»U JJt (-li.i l•> Jjic £■* J^C. fJJj 

Annual Mean : ^ ji-Jl Ja^-f 

^ic- ^jLiK Avn^JiSj JS tlAlajwjjp-a *V' i M J |> i 

; JlJIhII Ajj.ljosJi Jju Jhj t AAj-JI ^ ^ 

^ ' ^ ^ ^ ^ jy*y A 




H 


tj y^W -kwj j^ol\ l-jL^ ^ JUtf AaJI y V AAJ^UI *2 Aj 

iHLaa £-* I4I* J€-^ lJS iic* ^ c 5 

i^v* j^cJi jijjaj j & Ij£aj r* ^ ^jbj jyi 

i <^liall <jj1j^1I ^ 4^&aI <jjIj^JI j.* ]\ Jal ojl^^11 c5>^—^ 

4aU^ 4 j) ^L*J 1 a! CLuli Jj 

<i4j_l ^ i'A *V 1^.11 v-jjLsk J] j* (Jb^jilll ^*1 a1I 






cUjo, ciki ^ ^^ J ;, ja > 

: ^ U ^ c^ J *0*J j ^Jj^iJI 

Daily range : ^jJ| J<ufl -* 

Jil^ t* i jlj* Vj4 ^ Jji3] ^ Sjl ^ ^ 

<i^i\ cw ejili tfl *«SlLaS LfrL> ,,u ^ Sj |^ ^ jJ 
^ Cj-*- * ^ -• n -• to ^sjijj ^ j4] 

■****■ jU) 

Monthly range : csj^ _ r 

<*jJ Jcl ^ jjiJI tjLia. lDU ,> -uk ? ^__ }j 

U ^ ^ ^ ^ Jtj 

. ^jl, * U = a i _ J 

Annual range : ^ ~r 

j^tj 4^1 JNU 1*1*^ ^ sj ^ ^ ^ ^ 

. 4jjl- * rr = * O - ‘ r A N* 3 • n . 

^u -LUI ^ ^ Cik« - ^ 

' ^ &ljJ i ^ jI «* <^u*ll -kil>]| ^i j m2}j 

Isotherms : ^uj sj^j ijU j^., 
Isanomalous lines ll(J ui i ljSJI ^ ^ 



I iajiii ^aj! ja, —Y 


Temperature Range lines 

' Al4^ 1 a\\ Li jli-i k‘ij^- i 

Accumulated Temperature 

Isotherms : <LjUuld) a J jaJl Jajki kj) jk : V j! 


i ^ i ^ 

jl Aojoij j\ Cj^Aa^a CajLS *\y* Sjl^pJl Ola^^A £ jy _3 

^jL-ull Ja jWsi AibjJaJ tcJI .. ^ jk jl ^Ajl£j_ll C_s V i ^ ^ 

t> js (jt (jdjujl ^^Jc AjjLCLall -ka ^A3j^_*jfiJI 

i 3 jl jaJ! A^ ^A j^3 ^ jl > .n i ,^S]I CjI tr\ *11 jl j_ 

* ( v ^ ^ Jail yL yij ^jS-oo ^Ulbj 

4 (JSCJ1 j-JjA k_Lii-al! Jj_GJ ^ j_Sjj 

i (JUH ji Sjlil jl La aL$a 1 Coils a Co La* j A ^Jajo AJajj a, 

CiL^jA CjI G jjSaa AAc. j 4I Ajokj <j ^ > ; N A 4 

£3jj t CjUpA^flJl (JA aJ-iva JS ^ mhII AAc* jjSI d_ IaSj 

A^jA l^La A 4 JS ^_k- i n<jj e.Laj^ aIqjjC. Cj—Jaa-a]) oJ_A 

4 IjJjl ja> AakjA ^ ^ jlwrn ijOJ Jo^jaII 

, A l^Th.0 *JS ^3 Cjlok^jJ Cjl-KiujCa Jail _J-^Jl i>AA ^ V- i^_jjSjj 


CjL J > >i a i i ll i ^"ij A3 Jajl^aJl yji ^jl A*jjl 1 ^ ji j 

Cjla.jA l^Jc- ^ JjJj^ Aiao^aJI ^ dll Ira all ^ A_Jlik 

4 aj^zjl 


To'V 





XoY 




, j-S l U Jjl l 
































irrsT r r^(i v) ,pcT!<% 



\0A 




























^3 AjipJl ^yaiu ^3 J j l ^_& I jX 

O* CjI^Lmia jl kL^p> ojjj^ ^£,4 j) tUVLa^Jl JU_2k j tb_«J 

£jS-!U ij AiSka ^u a. il CjVLJI ok /jSJj Aj _SjjiVI 

k jkj <jaA^I <Ua ^jUL^ jUk:l ^Jc- l^,j JajkaJl ia ^jj3 1 j ^ j" 


S jl _pJl oL^jj 4uLj^ pLiil 3j*i JaLiJi j& Ik* _4 L _jjSj 


Jaj]n\ , 1 * (jSj&J Jj-oa! 

AjjjiJIj AA ^i]l Jjjlj ja^al l d!jjj UUt j J^k ojlj_aJI 

4^-aliJl J^a jjl CjULu ^wkj c i ujj aJU* f- l'n^ ^ ^uaxj tjjj i< j 

• ^iaLLoll o-l^J 


A-i^bl j4Sj diL=kjJ Jj 3jl ^pjl CskjJ JjJjlj ojUJ Cjja* 33 j 

a j! j^. kl:Uk jO jl t jsk! ^ j^a aL 

t jl* ^ O * JSJ Aj jla kjJ JjAAJ ~-k^ ^jCh ^Jc. 

V] Aj^ukJI ^_i)^jjt ^ aLJs SJuti ujli o^)l^v]l i^Uj /jl Vj 

oJ^aJl Jajjk-> l$_3 jUhiijM Sjl^aJlj Aj-okJl Jail^aJl * 1 All "1 a ^j| 

kjl^pJI ok j 1 ^pJl ^Ja*dl A-UalJU J,1*j V j A iU 4]l AjjLkoJl 

r 4 

CjII^ jl (jAaAj IajIj&Li jSjSjj Ja»* jl ^jAxlal £jUa olj j j <' I_a 

-^ a ^ ii(1 )^il 0-lA^j 4 A 9jl3 T i 442k Lla 4-kJ^J La 4_aJaia A_miI^1j ^ V»* ^j]lj 4 4 1 ^ Ir. 

es^H s jajSJI CjlaiLlOU jjjS ia. Jl > "».^a jA Cjljliil ji ^lUII 4I I, 
oAa-lj Jj Jj y*y c j^" L>° (JjJJjLJojJI j (jjLuJI 1 j 1 .'...j 

• ® l 3 j' J SjjsL^j 


Yon 


I 





aJfc olc-l^a ji -ijV SjljaJI Jail ji, ^- U *. 1 ^ jj 

jl^jV^ <JJjI j*LIaA ji (jjjjUia^l j_Jii I g,-' „ J_J 

*> ^ U J ^ UJI ^Jl j jjSB jj_Jl Jj-^jj 

: Jlill J^A\ Jc «jl jaJI aUjj Jjiu aljLi 

: ( jfcUia - \ 

V Oiiilj ig-lijVlj SjljaJI I JjUjJ (ji Uijj ,^]l j_, 

V (jW^ (jij tJJ iiS Jai £* ajija. Jai J t£Ual - ■ 

(ji IfJ cljjA'i'l (jSa: .jii. ClLaiujill (>sl*j (J lc. 4j ja. CjLJaa-a t j*. 
AjJjVI CjU aa^. J ±aJ j| ( 3jlj,._aJI Jk j l—l . . „ J 

.OLkajJ! (ja JUaJI jlij jLS 3 J jj , ,.ll j 

J-aaj (PJI Sjl jaJl ljUjJ fl-liU j£ij SJUJ! oi* (J _a J 
jjjljJI JU IjU j^I CjUJa Sjl jjJI ClUjJ SJ^| j„ 

jrliLiJ (ji^ jL-jVi ^ ju ^_J !j| i—j ( Radiosonde 

fl.iiSJj jjdj^JI Jajlai g-UL AiliiJI iliLc-lij^U Sjl j__aJ| Cj\ _a.jj 

. (j*aUJI ^lijjVU a j! jaJI (j^aflliS Ji- - 

: jlfAl AjJj) Jjaj-Y 

Sj OilSj CjUmm l^j ±yj> V Ajj^j JLii jl Li^ajSal | jl 
^>U ) <UjVl aJA jl JiaJiU Luis J^j jl JUa. 4iuSSj 4 i^ jg^) 
i> WS 1$Uj LS^il JjUl *IjjJ 1 jjSS a Is _ill J .-a 




*1 {j-a JjsA J l$J A^jA (J jSj iAUa! 3jjU*a11 CjUJj j^Jl 

JJ lSAjm *jAj aIaJj yl JjS 3j—kiLix l—jj Sjjl— 

{jls 4. ftj,fc^ill (J > ^ Lai .^jAalj jSjiu 3_jl_J^JI CjL-^^A >i l 3 \ \ 

* 

A_S^)^ ^Ac- UmUj lj. JaU^jl Ij ujt AjlSli^o 4_.. 0 9V) 

Ajj L* O a 1 I ojIj^I jJ-lAj J AjY Jk Jc.j - Lj-ia elj_gjl 

1 afiVt jil *jjL^aJI clj^Vt 4 JJJJ AAjj J^aSuj (jnjlaJ <ja ^a! j]l *UAjl 

: iSJi^ 

AjjI **n*B 0 jl^j^Jl L5^ Al*-*a J J -Lvu. l j Jj j 

• * * t ^ ^ 1 

' »Vi i J 3 aUJI C-i aJ (jXoil Jt a-^a-iI j c 1 ^>1 ^j5jJ 1 jjJ! 

jM ^- liujlj ,jJuJl jaJ £^aj t (j-LoJI J jL-ajVl 

Jaia A1 jAa]I (J^Ia J Sjl^^Jl Aik. <jc. 1JJ,;*" Ajj^JI aI ^ j ^ Lj_*a 

JjJ 3j4j£]l AjJAaII 4_ijjja <jl lAA J i. m \uA\j tAl£ J3YI ^_3 l j 

- C^iJ! J j! 1 ^1 1 (JjMtfai J cl3jl j^Jl CjL^ jA Jc 

«-.n*ni t^llij 4 (J AmJI jjj* jjtl oJ^aJl Cjla^A l a 1 l ^ l l ^J 3 

C> AfJjS Ax-oj!l ajgJ Jc- jL*l! A_>A*j ^JA—II (JJj —aJl £■ U-iYI 

J c^l ^L^VU Ia& *3 jj_a,Yt lj 1> * iM j]! 3jlj^Jl CjI _^.jA 

- *jl J <j cl j^JI <Sjjk (jj*!! aJUJI —*]l 

AjjAaII tjlkoj lj A,^->!j.>nj ^^l Ajc^I n nil Alaill jli ckuJl [_ Lrt^ ^_a l_*1 

r * 

kiJ A^ajll 3 lj-k,MU ^^IJI 3jl^pJl ^jL^jA JJ 1-tAqul _J 






£ *■ 

(JjjlaII jxi Jc*! J 3 tiU-iij tbc-lj_ua 

• Ajj..Jl (jja 

^ jjSJI j.laJI l^J £AJ Jill AijaLal] 3 J^=w Jajl ji, < 1 ±a -m tj lj|_3 

jjja jC A-i^Lill sife alcJ^o ^ r>j dlljJ tAutllj ajj l-oJI jj__£i 

Ja jn-v Jc- O’^l ^it (J d JjIj wfljiaTa 

Aj^, t"“ il *v U.hj l-i) j^-aJl lillj jLl^J j£* fr l.i*J.>t>Vlj jl AjjI _hiTLa.ll 

JIjj t,"Lolia Aj^-UJi o-i^J ^JUJl Jjj Jn* ^ L rri 3j .Lg-i* AnJ l5j_^1 

# 

w Jj w^iUTk AjoAaJI In * >1 j j^a V -V ujl J In flll ^ 1 1 JiL. ^ ^ J/ 1 Ljl K-y a 

- j-Lall t—il Jal J Ljl JJa-all 

: AojUJI OiI^IxumJI 4^j — £ 


(jl ^_ij^*-dl jj-*3 t ‘-Hji Jirnj j JiA a\\ j jUJ ^ 9 Jl- LVtj 

(.Uiill j^aj i. Ja JiUMl J Jl IgJ AjjLoII CjLaijMwJl 

V] 1-IiIajJ J& ^)JjIj IgJ AjjLq jlgjVl Lol 

liLp.1 4 aJ2 h-lo CjLJ AjjA jl 4 I'lA 1 j4j£ Lg^Lujjl (jl £ lij 

Jail > ^jmjj Jjxi 4 -Ai* AjjjS CjILi^g *XaJ Vj Jla 111 if Jl=vjj jl 

Sjlj^Jl ^)jij jl 1 > iv^h 11 J j^S/l Jj CjI^JI a_lA Jl j. 1 3jlj_aJI 

-jLall Ini>i Jl jpa l_j1 jfi£)l Ij 


(AjlIct SiaLtLa C_LolJ j JakLuiil Ajjlj^a ^jjjjJ Sjlj—aJI Jb ^ 

t-4gJ ^UJI <ln\S lit Sjl^pJl Jc, AjjiLoII Jl -iljjjJ 

^ LaiaJn j Jj ^yiwVl Jl jli AjjLJI L—il ^ 1-1A it A11 ol'yjl J (J j > lj 1 1 j 






La Jji j a U.J J jUill Jp& Sr—jW> LS —? ^— 4 ■'— a J itJ 

.*. r tAjjjiaJI ISjjJ j *A> X* C-^-* 

jju jJ-WJ 15* Si>> “ T ' J-! 1 ^ 1 ^ J 

^ JjU jLu <J^ s<l M *—*M 

.A^>?Ji ISjjJ l_!> JjUl wl_jj-A jUjj IA> V> 


VljV^ 


4 ^iailiaVl jLmJl j 


j\Si Jjjhj Uj-v J l (jja (jSjjill f*41' (jj t JLa^l _jaj JjjLAJI ej j— aJI 
1V- 1 1 jA-gJ l _jaj i_i^a-jj j»J * * L^J 6, 

LujjjuJlS j\n t .n -uj i JjUll jj*ji£ J-f> W^'j—“ 

a J jaJ Ja j*a±. aJUjUI ISjJ-V J=-' J' CS—^ J j'4—1' 


jjjlsJI jj*J A^-Jal j S^jjj-su 


lsanomalous lines ;l »jl-»*» isJj * 11 0 *“ 


jajiai lilJjj Ajjijail iliUjJ^ill l>“ J—=■' ^—ijS‘ J—*3 

SjljaJ A^jJ ^ 1+aXi.l jlJ*- J* LSj^ LS^' jA *•* j'j* 

Jb jkiJ 0 ^A JUiJ J J- (^j3L?j ‘ Wk cs^ 1 '°^' J JQ - C 

jSaj aJ VJ jjiiJ' <j—^ J—^^ 

U,,. y .^ ^ '■■'^; j Aj jljail (JjLjujjjll ajL (ji (ji^ i^ 6, W^ 4 *-^—^ 


jjfl CiLk^all -l-iC Sjljaa 1 (jjajxJl a j—ilsi & jl j—^ 

liJJC. ,jl£ Lal£j (Aj ^ ^ J L?^ ^—k 

, Aaj jiSt -^jLill Ja^yLiJi ylS 





il l U, * Jj l_jLu4^ (JjS dllijjJi a-lA J*Jj 

a JUI aiAi Jc A*il 3II j Ci lLi*l l a j\ Ji * i jJ tjjl $j ^3 —L J— ^Jj 

1 * ^l A\ ^Ujl ^') ^ (illLj LJ gjL3l L—mijjwJL Aj— Ja j*JI 

^Jjj -1*-)J -VrJLwJl jl t. )>jaIL ^lijVI UJ^ 1 -^J 

pjjj sAs^A a\\ (jJa^pdl JljJ Jc* a\ \ CjI V\^k *1 1 (jSLol ^— 3 ^ 

*jj\ j^Jl Jij^lU LjLi Li Ajj l i ±ia\ \ ^13 jVI ( j —^ (Jj — 

jjaJJI LLj ^ LJlAj Thermopleinos s-l^jaII 
jaJ^i uj^W JjS/l -Lj^aM L* S-A& j tThermomeions JLJ1 

*(JJJ^ <jjl 3 L AjjLII LjLiJlj 

Sjl^pJI tljU>jJ J JalLs Ljl j*JI &L* ljjI£ 1 Jj 

£3 jaII J jUiu Jill jLL*li ^LjlH ^ jl -kuj jJaII tjG- La A^Li* J 

U* AjajISVI A_iAUa] 1 CiLDL^yi JJj JL ‘lh 3 3jjIaS A^iiL 

Jib ^JU Jl jju l^ji LaS tA_pUJ1 Aj jl uiuail Lj—Li aj^J—-* 

^liujVI JLc. ^1 Vn. J SjIjjsJI J l Jl j*JL a aKiVaI I ^JLJI CjI^ 
lAv j K ,M ^1 1 1 jl^i]| LjLifcJ AjjuiilL Lg-ia Aaj jpSI <JSjL jjloM Li .,11 <j—C* 
Sji jiil LjLii tt*lb jjc ^Li^LYI Ail li* J*^ ua^ u— 

Jc J>* 1 v^l l LaS 1 1 M >Vil J LjjijI 4- jjUl AjjI-wUaII 

Jajj (jA AsLi-Ail ^ jl 

Jijlj ujLLj AijA^i J-aJ L^-LjI J. Q-a 4-OjA^a -i (J-*J 

JLH c5^' JL ijiill LjI ji-i I4I13jiljp-Ji V Sjl jjJL 








i jJXiA Ob.J) lAa> 1 1 — 8 ojLJ J ' 1 diU ’ 

. lS>'j ® J >'J ^ 

.^jUUl * J0*» J4*a ^ 

Temperature Range 

.* Jj»J ^ ejy i> • LjW u ,J#S 

U»J ^ji-l jJj-s ^ VMj -*■«* ** Jj=J ^ 

^ jjij J» L** JJjJ i»*Jj • ^ Jj** £ I>J 

^ ‘Uj» ^ & ‘ J->- VjJ “ !_b “ 

Jjk-Jj uhWH UK Lsj*» j* Dally Range 

Jj j4i on jj“ > A"™ 2 ' Range 

jjijii. CV»J <*J* j».> ’■“ *> “* J,_j 

. .1*1 J pJ j ^ & 

tfA-a J c^ 1 <sy^ ^ ,J ***** ^ ^ 

^jUiH J-a> -*-» ‘ u ^ J ’ u ^ ^ 

^ US oV^l' fiS'j 1> 

. a,. ; \s yi la>S «U ^ J#** UJJ ^ jl - 




It Sjl fj jl^-u jaj Ir-'t, Jaj) j 4 ;L*jI j 


Accumulated Temperature: 

si* 3 J j*. 4_a. jJ Je JJ Ls A j ay \a 11 J—> o*a j j 

iY jj ajjI* ® ^Jl^U]l eUaill jUjjV Aj^JI Aa.jJI ^a 
ijljaJ w Vi.^; khsua. 4jjLj ^1 jj! jaJ AUail a^j-JI j\ Cj— j£_a 

i f 1 4 '" l ji 4 ~1: j fl * 1 L . ^ l.i-v'i jl 4 j jl*d jl Aj Jf4—J CjV ^ 4 w Ay') _ al\ 

. 4j_»JI Jj* jjxa ^Ji Sk LqS 

j!X-a .. ^ >1 ^jJl _i4 L* j^L^J ^_lc- ■^jLxj-aI! 

LxjJ jl jubjiuj tAjjla ^ Lo aJat* <i Ajj! J-1 xj4 jjUj -M jl 

£ ^ lXi\ jjl Sjl J^jl jjSoii 4 jjlo 0 ^— * 4_$J^JI S jl j — =JI 

-T ^ ^ ^ J 1 UArb 

, j^Ztll >UI <J& ^X4A4kJ A^jJ ^A J Aj jIg \ Y £ * ^ JJ Y - 1 X £ 

a jjjS jj£j La ajlfi* A.i.ay*) a\\ &j\ j^JLi A^-aLaJl ^lijVl jla 1-1—^lj 


ja £jill li& JLg l^J ^ujJJ V aI^xaII j ajL=J1 jubtiaJ! jl ]V*J jwiaJj 

jj juc. juallail a ^ J 1 4.x rfia-jlj^JI wjl . .i^ jl jLuC-1 ^lc* 4-Lulj^Jl 

H * 

uiuc U-ij5 jC- AjjI jjJI 4j4kLi]l jva aJU—*- 1 ^—ji SjJ—A j—aA> 

jIaj V /' ■ 4<4*j£d Ai^au jiaLixIl 3^A wulS jlj toJjjJI 

] Jc Axa^jaIIj AalxJ! SjljaJl ^LsljjI <■ u**. L$J& j! 4 mx ^ CjIjU—J 


H A^j 













j jMt'i' j - ejl_>aJ i^J UjU Jaj—Sa»- Jailj—i f— ‘“j5j 

J J SjUj JajlaaJ 0^ U CAslki ‘ ASjJ—«•*!' 

i» ^Jij J& fcljUil'j ^ J 

J\ Lj$C ji l» ^jJ £^C» ®jL>*^ *■** '- 1J ^ ^1 1 —* 

. (jjj-iii J J- 1 *- M J 1 ^ (*^ j' ^ 

CjU jJ J 4.H a>uJI a jlj=JI j L5 j'j^' l 5 j —^ Jail j—a. JJ—iuj 
^al J--.' 1 ^’.ab ojlc, # jjj£II LSj'^(J^- 4 * 3 4 a-iJJC' 'M' J*^ 1 

^jJI o__jJaj (jlliL lu Logjl (j j^> ■ j'iU J; ^ i-*Kiill 1 ls—^1 

asUvJ I L_lJjj Uj tjjill eLLill t-ili-ai ^a*-J Aj±aJI 

^i jj^l ^iau JJ J ^*JI X^A\ U^J ^'jj U 4 

. a ii- ' •'. J A^iSuJI 

JaxJail Jail ja* : LuUi 


Isobars :j jL-C*H JaLiJI Jajki — 

V j..^il'i& j-a j'^ ,fV - k » * ui 3 £*'J ts— 3 

* * 

2 1 ^ 1 ; J I J. ^'•■.1 1 (ja a Jj*^ C:l—uilj^l <J —9 Ijj—j£ Ijl^i —*1 

J» jjll J Ji JjVI (.liall J uWj 

~L.„ JA*ii Jj AuLii) ibaJt Jc Jlj- ^s — 3 ^ 

(IjLiilSlI Aj jl£i V (_S^ J. ^a il Ail L-aS .£—II... (>°J^' 

^ Jc alj^JI JaiCa J CAU&I CjJiau (J jB 'J* £-^J ‘ 
fjjaS\ AjiliJ JLi Cll-'Jj CjICi I —A o^Ji^ 








jjjalinJI (jSLj ^jic. \e-jjja !->■ (J4jjI Jj (jli JLl—lljj 

. U.ni h ^ J?UJ U^-^J II CAa\j^\ 

^Ir. Ajj l .^1 1 U jkjJ l AsjjiaJ c5j^' iaij-iJI iajlj —A. - ilj 

* i 

4 0 . ,-■ 1 JLi^Jjt^cW A-1aa' Jiij ‘0 JJjS AjaAI jj Jr-^ ^ P- 1l '^- 1 - 

d . a 1 1 CjLJ jjJLj tlujja 1 jj AjaiJall ^ jaJS Vl tli'—uilji]' (j—a a— 

<> Aj^ Cl^U ^ ->' 

JjSj A3 A ah-A^ l Aj^I Jl j=tV' ^ AjLlaII Al Uj-. ..'ll ' J O'* -1“-“=^ 

^yxjxh ^1 J=Julall tlNLa. Ajtuia jjE. (jAll ojSs tUaC-l ^ A^Ud-o >&' 

. U Aiial* V 

' j i -.-I J. ^lll Aaj^UI AjjLuilttll , K» ‘°' v f* ‘ 11 3 

.-, Nj^. . 'U ^il j jrf A U.jA c.Lli'y A;--^'J li3 AjjI-lAJ' -!bj— 

AiHijJI tllUaa-all l^jlc- ‘ ( aj^V^ ) 

t_dci ^ aALuJI l!j_^. ‘ LS_>^ ’~ l * 1 Al l 4 -J—^ LS—^ C ' 

Ajj^lll tll'iAxjJI Jajlja- A^ali. (*"*J ^ 

I t 

j-A-l l t-lVAxJI sAA uU.jA JaA*J (jic. j' Ad_jl-JI j' 

: 

t jaJI AjC. Ajk. (j jSj (j (j^ J! J" 1 —C"^ -1 

j rlt^ (Jj 3 jliJ 1 • J5J J t > »' ia1 I Ut > Ai" j)ij (jJJ J Lulls 1 AiL-AaLl 

. ^11 


Y1A 














l3La Lt_u j^\ i Jj 3*J ^ j> .7 \~ Y 

I-1A ^^jjLJJ 4^LuILa V Lfl J J *, *> l J^q ^ jiaJ -Lti* <*jlj iJlulS 

i _j^ajC' -IjC. (JjJaj UJ J J* La£ J^auaJl ^^JLj (jl ^J] a25J1 ^ 

Uu3 jLuILo Y l 1 jjlj ^JlLjaJ ^|J t^ Ij jjJL^ j YLa _ ui i 

* CT^J UiPj^' OH^ *ljj 

j 

<5^3 dulS jl LaS ji Ci V iit-qJI <Jj3*j (jj J>— — V 

<ljL^a ^Jj ijlA 4 ^5 jlflJI -Lie- ujll , a%^lt Sj! 

^ J,llj3jlj jJjaj^jlJl AIaj jjC- (j^liill ^^3 LJa^ ^gl 

L>^_La ^jwj^ 4 La aJilc-^ 4 Ajj^La * <J£3 jLuILa ^ (Jl An ^j- 

Lclj 3 dUj ^Jj L_ijjjj r L^jl iLijl 1 J ^g jli,*Lfljl -Lj _A-iall 

^Jlj^aII Lfc» L >*\\ Kt 1 * 1 Loll*! <iaij^a I^jIaL^jIj ^U^ll £j)l iilLi 4 A. » i 

• j 

I 4_n_^ji ^Jj alii ^ : Jaj) ;ti!lj 

I l^j^Jauaj jLs cIjL^iS iaj) ji — \ 

^3 4a-*Al j Lc. <jjJLkJ1 j CiV Va_jt_do j; 

l" il^Cll ^jja lTjLlJ ^ilt oL& ^3 L^-jV _ llj 4 Aa _ ^LuJI 4 " i . .1 j^l 

Li^l ^jja^aJl Jjjt-a >s Uii^kJj 4 La j) j^.jJj jl 4 m* j ^Ll ^JasLuJl 

I4J ^^j]! iijjiall <i^Lj La ^ ^ 

- -UJIj -^*-*->>'1 jl 










ji 4,1 ■ /jlU J^All CLjV Js*A Vj 

AjIjju jU^aVI (jl ^ J ^^ t (jJa^atll SJIa jl ^j£* 1 

^Jsuja 3A£^l5 (^pu] (jSJj 4 j^JI £?Js>— ^ jj—C- -aujVlj 

4 4 rl^ 1 * 1 ^ Aii^aj jLjb^llLj JiaaVl JuLiiS Jaijj3 V i&A SjLaJl 

A.1^^ 1 _l .J l J 1 \ ^ ^ ■ L 1 3 Ail Jjjl 4 A '-v. ]\ A a In Aft il --*LkJaS I A_A 

L_Jjli ,jA t afcVl LaS t^lijj’VI ^ LagJjLij J jiL’ J] 4 -o5 
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f.1 ,»>!; ^jii 4 ILa ^3 ^_i $3 j^jaJI CjL iaJi-aJl ^j Si 
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ujbujjjil Jajl^k : lt.iLrtl a 


jjj£l I 4 J £Ejjij*a <JaJ^) 2 k (**“J t 5 ^J ' " (jl— 1 -''- I Cj ^~ 1> J 

J 

j^^aLe jjjS O^f jjjLl! jjl t j — 0 —* 

JW ^ LL^I A^lsJI je O u^J 6 AjI^aLLj ^L_*]! 
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